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before you read... 


..- this, our first Production Planbook, was planned before 


last year's 75th Anniversary Issue, but was set back a year 
to permit a test with the special kind of information in the 
“What's Ahead” issue. Your reaction showed then that you 
like and use an annual summation and forward look, cov- 
ering both economic data and technological development 

Thus we provide here a handbook of modernization, giv- 
ing you in one place the facts, the techniques and the reasons 
for replacement of older equipment, methods, and materials 
We've moved into it our annual economic preview so you 
have it in November when you're planning, rather than in 
January when you've finished 

We've also made our periodic Inventory of Metalworking 
Equipment, so you can compare your plant with others in 
your area and your industry. There's also an explanation 
of all the replacement formulas and methods we could find 

The rest of the book is classified by subject — and thumb- 
indexed for easy reference —so you can readily combine 
data on a particular item of equipment, a process, or a 
material, with the general information which initiates the 
Planbook 

And, to simplify your search still more, we've collected 
all the indexes into a group in the opening pages. Use this 
volume as a desk handbook, and tell us what we can do 
to make the next one even more useful 
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HOW TO USE THE 1954 PRODUC 


T his is a hybrid publication, designed for 
longer life than a magazine and far more 
current and specialized than any textbook 
It is a desk reference on replacement and 
modernization, a thumb-indexed handbook 
of the what, when, how, where, and why of 
saving production dollars. It is planned for 
your convenience in every way we could 
devise—to give you, as a production execu- 
tive these things: 


WHAT ...The current formulas, proce- 
dures, and supporting arguments for replace- 
ment of machines, methods, materials, plus 
the sound statistical basis of our exclusive 
Inventory of Metalworking Equipment 


WHEN ...Case study after case study, 
literally hundreds of them, show when mod- 
ernization and replacement pay dividends, 
and when you should consider such steps 


HOW ... Regardless of your general or 
specific interest, the answers are here, clas- 
sified for ready reference to tell how others 
have cut costs; all with plenty of illustra- 
tions, charts, and tables to make under- 
standing easy. 


WHERE... Be it department, line, ma- 
chine, tooling, method, or material, there is 
something in this issue that can help you 
figure replacement potential. It will suggest 
where to look for savings, where to find pro- 
cedure, where to obtain the data to support 
your request for an authorization. 


WHY ...There must be a product im- 
provement or cost saving to support any re- 
placement or modernization program. Every 


page in this book is specifically designed to 
answer the $64 question you and fund-con- 
trolling executives always ask—“Why?” 


WHERE TO START 

Do you have a company plan or program fo! 
replacement? The current outlook is for a 
competitive market in which every dollar 
saved will be important. (See ““Metalwork- 
ing Facts for 1954,” beginning on page 17.) 
A company replacement program may have 
seemed an unnecessary elaboration in recent 
years, particularly if your company policy 
has been to replace when business is good 
and to hold the line when busines falls off. 
The difficulties of such policy (or lack of 
policy) are fairly obvious. Equipment is pur- 
chased when it is most difficult to get and not 
purchased when the savings it could produce 
are most needed 

For an analysis of the basic methods and 
case histories of how other companies han- 
dle their programs, see “Take the Guess- 
work Out of Replacement” starting on page 
Jd. 

The first step in checking your company’s 
relative position equipment-wise is to com- 
pare age and thus condition of your equip- 
ment with that of other companies in your 
area and in your kind cf business. This can 
be done with the Inventory in Section A 
Check the average age of your equipment 
against that of all industry, your industry, 
your area, all areas. That will immediately 
suggest the equipment types that require 
immediate study—every one in which your 
average is low. You will find a convenient 
index on page A97, to help you find the ta- 
bles you need 
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To study these types more closely and to 
find what you can do to compete with the 
best of today and tomorrow, use the ready 
thumb index at right. It will take you im- 
mediately to the proper classified section and 
show you what other companies have 
found successful 

Your current machining method may be 
suitable for small volume but not suitable 
for large—or it may be advisable to conside: 
a different method to save a second opera- 
tion. You may also save considerable pro- 
duction cost if you can combine operations 
and thus save material handling between 
them, or make a slight change in material 
to improve machinability or formability. 
These and many other possibilities for shav- 
ing costs can be found in the five classified 
sections (B through F) devoted to various 
production and assembly methods 

Two other sections in this Planbook will 
provide helpful information. One deals with 
Practical Ideas which have been found par- 
ticularly helpful by our readers. These are 
the winners of our each-issue competition 
reproduced here for your convenience. There 
is also a section on rebuilt equipment de- 
signed to provide you with all the necessary 
information on sources of rebuilt machines 
and on various prefessional services 


SUPPLEMENTARY INFORMATION 


Several classified indexes are included in 
this volume for your convenience in finding 
supplementary data. Immediately follow- 
ing the detailed contents page on the next 
two pages, for example, is a classified index 
of American Machinist Special Reports 
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published during the past eight years ar- 
ranged by subject to match the five major 
process subdivisions (B to F) of the Plan- 
book. There is also a bibliography of majo: 
technical articles in each of these sections 
Also available is a list of bulletins con- 
cerned with the subjects discussed in the 
section. These bulletins, charts, and free 
catalogs may be obtained by using the post- 
cards on page 48A. These also provide space 
for your requests for further information on 
any items advertised in the Planbook. 

Two indexes are provided to enable you 
quick reference to advertising. One is clas- 
sified alphabetically by company names, 
(page 10), the other by products advertised 
(page 14). 

To help you find editorial material de- 
scribed here, there is, in addition to the 
ready thumb index on the cover and at the 
start of each section, a detailed Table of Con- 
tents on the next two pages and an Index 
facing the inside back cover. 


IN SUMMARY 


Our effort in this Planbook has been to put 
into one place all of the information you 
may need for planning next year’s produc 
tion development program and by thumb 
indexing to speed your use of the issue. Thi 
has been a pioneering effort in an area where 
relatively little information is available 
Certainly no combination has been previou 
ly available specifically designed for metal- 
working. We will appreciate your comment 
and suggestions to help us make later edi- 
tions of the Planbook still more useful to 
you 
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x American Machinist Special Reports 





Since 1938, AMERICAN MACHINIST has published’ 
more than 340 Special Reports to the Metalworking 
Industry. They will be found invaluable when tech- 
niques and processes are considered in planning pro- 
duction. We have here classified those of the past 
eight years—beginning with No. 150. Earlier Reports 
dealt with World War If production, now modified 
either in method or product, or have been supplanted 
by more recent Reports on the same or equivalent 
subjects. 

Items marked * are still available in reprint form; 
those marked ** have been combined into a single 
reprint as “Tools of Our Trade,” and are no longer 
available as individual reprints. All others are out 
of print, but can be made available as photostatic 


copies at 40¢ per page. 











‘A7, 6p 
How to Clean Metals — Nov 6 ‘47, 16p 


BRAZING AND SOLDERING July 7 ‘53, 8p* 15¢ 


333 How Sylvania Fashions Fluorescent Fix- 


Ceramics - 


155 


212 


How to Work Stainless Steel — Feb 28 

‘46, 20p 

Work Coils for 

Metalworking Moving? 

lép* 20¢ 

How to Work Titanium and its Alloys 

June 11 ‘51, 9p* 20¢ 

How to Tip Tools with Prehardened HSS 
Jan 7 ‘52, 8p* 15¢ 

How to Work with Beryllium Copper 

Strip — Mar 31 ‘52, 16p* 25¢ 

How Sperry Harnesses the Electron — Apr 

14 ‘52, 12p* 20¢ 

How to Apply Metal 


Induction Heating—Is 


Aug 12 ‘48, 


to Glass and 


tures — Apr 13 ‘53, 20p* 30¢ 


CLEANING AND FINISHING 


153 War Turns a Page in Metal Proces 
Jan 31 ‘46, 16p 

155 How to Work Stainless Steel 
‘46, 20p 

157 How to Work with Plastics 
20p 

170 How to Work Magnesium Alloys 
‘46, 16p* 10¢ 

191 Metalworking Will Buy $94,000,000 — 
What Does Automaticity Cost? — Sept 11 


Feb 28 


- Apr 11 ‘46, 


Nov 7 


How to Finish Copper & Copper Alloys 
Feb 26 ‘48, 12p 

How to Work Aluminum and Its Alloys 
Jul 1 ‘48, 16p 

How to Paint the Product | 

lép 

How to Paint the Product I! 

‘48, l6p 

How to Machine Beryllium Copper — Feb 

10 ‘49, 16p* 25¢ 

Principles of Electroplating 

lé6p 

Metal Spraying — May 19 ‘49, 16p 

What Filtration Can Do for You — Jun 


Jul 15 ‘48, 


July 29 


Mar 24 ‘49, 
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30 ‘49, 8p 

237 How to Do Buffing and Polishing - 
11 ‘49, 8p 

240 Cost-Cutting Clinic 
25¢ 

249 How to Work Clad Materials 
lép* 25¢ 

259 How to Machine Plastics 
8p* 15¢ 

283 How to Work Titanium and Its Alloys - 
Jun 11 ‘51, 9p* 20¢ 

304 How 
Strip 


Aug 
Oct 6 ‘49, 24p* 
Feb 6 ‘50, 


Jun 26 ‘50, 


to Work with Beryllium-Cepper 
Mar 31 ‘52, l6p* 25¢ 
307 Plastics Equipment and Technique Apr 
28 ‘52, 16p* 25¢ 
315 How to Machine and Finish Stainless 
Steel Aug 4 ‘52, l6p* 25¢ 
318 Men of Parts Watch Machines Work at 
Sep 15 ‘52, 24p* 35¢ 
328 Every Man His Own Inspector at Graflex 
Feb 2 ‘53, 20p* 25¢ 
333 How Sylvania Fashions Fluorescent Fix 
Apr 13 ‘53, 20p* 30¢ 
338 The Steamer is Still With Us — Jun 22 
‘53, 10p* 15¢ 
341 How to Revamp a Modern Plant 
53, 1lp* 20¢ 
346 Ford Bet a Billion 


Sylvania 


tures 


Aug 3 
— Oct 12 ‘53, 64p* 50¢ 


COOLANTS AND LUBRICANTS 


150 How to Lubricate Metalworking Machines 
Dec 20 ‘45, l6ép 
165 How to Deliver and Maintain Lubricants 
Jul 18 ‘46, 20p 

176 Drawing Compounds Improve Press Po 
tentials — Feb 13 ‘47, 12p 

187 Quenching Media and Methods 
‘47, 12p 

189 How to Work with Cutting Fluids Jul 
31 ‘47, 8p 

193 How Diamonds Draw Ultra-Fine Wire 
Oct 9 ‘47, 8p 

207 Machining Copper and Its Alloys 
6 ‘48, 12p 

224 How to Machine Beryllium 
Feb 10 ‘49, 1l6ép* 25¢ 

250 Equipment for Abrasive Belt Grinding 
Feb 20 ‘50, 8p 

264 How to Hone — Sep 4 ‘50, l6p 

265 How to Cut Costs with Cutting Fluids - 
Sep 18 ‘50, 8p* i5¢ 

May 14 ‘51, 1ép* 25¢ 

Roll, Grind Threads for 

jul 23 ‘51, 16p* 35¢ 

to Machine and Finish 

Aug 4 ‘52, 16p* 25¢ 
Nov 10 ‘52, 


Jul 3 


May 


Copper — 


Better Tapping 
to Mill, 


Production 


How 
How Stainless 
Steel 
How to Grind Titanium 
12p* 20¢ 

How to Handle Chips and Trimmings - 
May 11 ‘53, 24p* 35¢ 


338 The Steamer is Still With Us 
10p* 15¢ 

344 Mist Cooling — Sep 14 ‘53, 1é6p* 25¢ 

346 Ford Bet a Billion — Oct 12 ‘53, 64p* 
50¢ 
Tools of Our Trade $1.25 


Jun 22 ‘53, 


FORGING AND COLD WORKING 


155 How to Work Stainless Steel — Feb 28 
46, 20p 

170 How to Work Magnesium Alloys 
7 ‘46, 16p* 10¢ 

180 Fundamentals of Forging - 
lép 
Forging Practice — May 8 ‘47, l6p 
Metalworking Will Buy $94,000,000 - 
What Does Automaticity Cost? — Sep 11 
‘47, 16p 
How Diamonds Draw Ultra-Fine Wire - 
Oct 9 ‘47, 8p 
Fundamentals of Cold Heading 
48, 12p 
How and When to Swage 
8p 
How to Work Aluminum and Its Alloys 

Jul ‘48, 1l6p 

How to Work Tool and Die Steels Oct 
16 ‘50, 16p 
How GE Makes Turbojets 
20p 
How to Work Titanium and Its Alloys 
Jun 11 ‘51, 9p* 20¢ 
Five Ways to Form Gears 
lép* 25¢ 
Men of Parts Watch Machines Work at 
Sylvania Sep 15 ‘52, 24p* 35¢ 
When You Drill an Oil Well Every Bit 
Counts May 27 ‘53, 10p* 15¢ 
The Steamer is Still With Us 
‘53, 10p* 15¢ 
How Delco-Remy Cold Forms Metal 
Jul 20 ‘53, 8p* 15¢ 
Ford Bet a Billion 
50¢ 


- Nov 


Apr 10 ‘47, 


Apr 8 


Apr 22 ‘48, 


Feb 5 ‘51, 


Aug 20 ‘51, 


Jun 22 


Oct 12 '53, 64p* 


FOUNDRY 


170 How to Work Magnesium Alloys Nov 
7 ‘46, \6p* 10¢ 

186 How to Make Precision Castings Jun 
19 ‘47, l6p 

197 How to Make Die Castings 
‘47, 16p 

209 How to Work Aluminum and Its Alloys 

Jul 1, ‘48, 16p 

240 Cost-Cutting Clinic — Oct 6 ‘49, 24p* 25¢ 

260 Tooling for Investment Castings Jul 
10 ‘50, 12p* 20¢ 

282 How to Machine Investment Castings 
May 28 ‘51, 8p* 15¢ 


Dec 18 


288 Five Ways to Form Gears 
lép* 25¢ 

295 Controlling Die-Casting Flash 
‘51, Bp* 15¢ 

300 How to Cast 
ing Dies 


Aug 20 ‘51, 
Nov 26 


Constant-Tolerance Form 
Feb 4 ‘52, 8p* 15¢ 


HAND TOOLS 


230 How to Choose and Use Files 
‘49, Bp 

255 How to Mark Your 
1 ‘50, Bp* 15¢ 

257 Know Your Hand Tools 
8p** 

278 Know Your Measuring Tools 
12p** 

294 Know Your Inspection Tools 
51, 12p** 

305 How Sperry Harnesses the Electron 
Apr 14 ‘52, 12p* 20¢ 
Tools of Our Trade $1.25 


May 5 


Product May 


May 29 ‘50, 
Apr 2 ‘51, 


Nov 12 


HEAT TREATMENT 


153 War Turns a Page in Metal Progress — 
Jan 31 ‘46, 20p 
155 How to Work Stainless Steel 
‘46, 20p 
187 Quenching Media and Methods — Jul 3 
‘A7, 12p 
191 Metalworking Will Buy $94,000,000 — 
What Does Automaticity Cost? — Sep 11 
47, 6p 
How to Design Work Coils for Induction 
Heating Aug 12 ‘48, lép* 20¢ 
What Filtration Can Do for You Jun 
30 ‘49, Bp 
How to Heat Treat Spur Gears by In 
Jul 28 ‘49, l6p 
Cost Cutting Clinic Oct 6 ‘49, 24p* 
25¢ 
How to Work Clad Materials 
‘50, lép* 25¢ 
Carbon Restoration Overcomes Soft Skin 
Aug 21 ‘50, 8p* 15¢ 
How to Work Tool and Die Steels | 
Oct 16 ‘50, lép 
Machinability Data for High-Temperature 
Alloys — Dec 25 ‘50, 8p* 15¢ 
You Can’t be Half-Hearted about Mod 
Apr 16 ‘51, 20p* 25¢ 
How to Work Titanium and Its Alloys 
Jun 11 ‘51, 9p* 20¢ 
Induction Heater Maintenance Manual 
Aug 6 ‘51, 16p* 25¢ 
How Metallurgy Solves Shop Problems 
Oct 1 ‘51, l6p* 25¢ 
How Ford Automates Production Lines 
Mar 17 ‘52, 16p* 25¢ 
to Work With Beryllium-Copper 


Feb 28 


duction 


Feb 6 


ernization 


How 





American Machinist e MID-NOVEMBER, 1953 





*% American Machinist Special Reports continued 





337 


338 


343 


346 


Strip Mar 31 ‘52, l6p* 25¢ 

Men of Parts Watch Machines Work at 
Sylvania Sep 15 ‘52, 24p* 35¢ 

to Maintain Heat-Treating Equip 
ment Oct 13 ‘52, 12p 

How to Understand Plain Carbon Steel 
Mar 30 ‘53, 8p* 25¢ 

When You Drill an Oil Well Every Bit 
May 27 ‘53, 10p* 15¢ 

Cure Protective Atmosphere 
Troubles June 8 ‘53, 16p* 25¢ 
The Steamer is Still With Us 
‘53, 10p* 15¢ 

How to Understand Alloy Steel 
31 ‘53, 10p* 20¢ 
Ford Bet a Billion 


How 


Counts 


How to 
Jun 22 
Aug 


Oct 12 ‘53, 64p* 50¢ 


LIGHTING, HEATING & 
AIR CONDITIONING 


167 


169 


191 


240 


286 


289 


346 


Lighting for Production Aug 29 ‘46, 
lép* 10¢ 

Man-Made Weather for Metalworking 
Oct 10 ‘46, 16p 

Metalworking will Buy $94,000,000 
What Does Automaticity Cost? Sep 11 
47, l6p 
Cost-Cutting Clinic — Oct 6 ‘49, 24p* 25¢ 
Jul 23 ‘51, 13p* 25¢ 
Precision Builds "ower on Wheels Sep 
3 ‘51, 32p* 35¢ 
Ford Bet a Billion 


Plant Protection 


Oct 12 ‘53, 64p* 50¢ 


MACHINING 


155 


156 


167 


170 


171 


181 


185 


188 


189 


190 


191 


How to Work Stainless Steel Feb 28 
‘46, 20p 

War Turns a Page in Machining - 
28 ‘46, 20p 

How to Work with Plastics 
20p 

How to Work Magnesium Alloys - 
7 ‘46, 16p* 10¢ 

How to Measure Machinability in the 
Shop — Nov 21 ‘46, 12p 

How to Set Up Carbide Milling Jobs 
Apr 24 ‘47, 24p 

How Photography Helps Production - 
Jun 5 ‘47, 1l6p* 25¢ 

Brinell Hardness Does Not Measure Ma 
chinability Jul 17 ‘47, l6p 

How to Work with Cutting Fluids Jul 
31 ‘47, Bp 

How to Sharpen Cutting Tools - 
28 ‘47, 20p* 25¢ 

Metalworking Will Buy $94,000,000 
What Does Automaticity Cost? — Sep 11 
‘AT, l6p 

How to Grind Carbide Die Parts Sep 
25 ‘47, 12p* 25¢ 

Vertical Surface Broaching Fixtures | 
Jan 1 ‘48, l6p 


Mar 
Apr 11 ‘46, 


Nov 


Aug 


199 


203 


207 


209 


219 


220 


22 


224 


22 


234 


240 


241 


244 


246 


247 


249 


250 


252 


254 


255 


259 


26 


262 


264 
265 


266 
267 


268 


270 


272 


Vertical Surface Broaching Fixtures II 
Jan 15 ‘48, lép 

Work Loaders Applied to Machine Tools 
Mar 11 ‘48, 24p 

Machining Copper and Its Alloys 
6 ‘48, 12p 

How to Work Aluminum and Its Alloys - 
Jul 1 ‘48, 16p 

Master Bases Cut Fixture Costs 
‘48, Bp* 15¢ 

Handbook of Horizontal Broaching Fix- 
Dec 16 ‘48, 16p* 25¢ 

Practical Applications of Surface Finish 
Jan 13 ‘49, 16p 

How to Machine Beryllium Copper - 
Feb 10 ‘49, lép 

Light Drillpresses are Versatile Tools - 
Apr 7 ‘49, 8p 

What Filtration Can Do For You — Jun 
30 ‘49, 8p 
Cost-Cutting Clinic - 
25¢ 

Modern Gear Cutting Equipment — Oct 
20 ‘49, 16p* 20¢ 

Automatic Sizing Applied to Plain Grind 
ers Dec 1 ‘49, 16p 15¢ 

Dressing and Truing Grinding Wheels — 
Dec 29 ‘49, lép 

When Metalworking Turned the Corner - 
Jan 9 ‘50, l6ép 

How to Work Clad Materials — 
‘50, 16p* 25¢ 

Equipment for Abrasive Belt Grinding - 
Feb 20 ‘50, 8p 

Manual of Gear Finishing Equipment - 
Mar 20 ‘50, 12p* 20¢ 

How Tooling Affects Design of Metal 
Apr 17 ‘50, 8p* 15¢ 
May 1 ‘50, 


May 


Dec 2 


tures 


Oct 6 ‘49, 24p* 


Feb 6 


Powder Parts - 
How to Mark Your Product 
8p* 15¢ 

How to Machine Plastics 
8p* 15¢ 

Multiple-Spindle Bar Machines - 
‘50, 16p* 25¢ 

How to Stop That Waste in Machining 
Aug 7 ‘50, l6p* 25¢ 

How to Hone — Sep 4 ‘50, 1l6p 

How to Cut Costs with Cutting Fluid 
Sep 18 ‘50, 8p* 15¢ 

How to Lap — Oct 2 ‘50, 12p 

How to Work Tool and Die Steels | 
Oct 16 ‘50, 16p 

How to Make Armament (Bibliography) - 
Oct 30 ‘50, 16p* 25¢ 
Machinability Depends on 
ture Nov 27 ‘50, l6p 
How to Work Tool and Die Steels II 
Dec 11 ‘50, 16p* 25¢ 

Machinability Data for High-Tempera 
Dec 25 ‘50, 8p* 15¢ 


- Jun 26 ‘50, 


Jul 24 


Microstruc- 


ture Steels 


How GE Makes Turbojets Feb 5 ‘51, 
20p 

How to Choose and Use 
Lathes Feb 19 ‘51, 16p* 25¢ 
Thread Chasing How to Do It 
5 ‘51, 16p* 25c 
How to Spin Metals 
25¢ 

You Can’t be Half-Hearted About Mod 
Apr 16 ‘51, 20p* 25¢ 
May 14 ‘51, 16p* 25¢ 
How to Machine Investment Castings - 
May 28 ‘51, 8p* 15¢ 

How to Work Titanium and Its Alloys - 
Jun 11 ‘51, 9p* 20¢ 

The Why ana How of Automatic Turret 
Lathes — Jun 25 ‘51, 1é6p* 25¢ 

to Mill, Roll, Grind Threads for 
Production Jul 23 ‘51, 1l6p* 35¢ 
Precision Builds Power on Wheels — Sep 
3 ‘51, 32p* 35¢ 

How Chrysler Builds the Firepower En 
Sep 17 ‘51, 16p* 25¢ 

How Metallurgy Solves Shop Problems - 
Oct 1 ‘51, 16p* 25¢ 

How to Machine Copper Alloys 
29 ‘51, 15p* 25¢ 


Contour Turning 


Automatic 
Mar 


Mar 19 ‘51, 16p* 


ernization 


Better Tapping 


How 


gine — 


— Oct 


Dec 10 ‘51, 24p* 35¢ 

How to Run a Drillpress — Feb 18 ‘52, 

lép** 

Calculating Form Tools - 

15¢ 

How Ford Automates Production Lines — 

Mar 17 ‘52, 16p* 25¢ 

Plastics Equipment and Technique - 

Apr 28 ‘52, 16p* 25¢ 

How to Run an Engine Lathe — May 12 

‘52, 16p** 

How Modern Gun Drilling Improves Hole 

Making May 26 ‘52, 8p 

How and Why Taps are Precision Ground 
Jun 9 ‘52, 8p* 15¢ 

How to Machine and Finish Stainless 

Steel — Aug 4 ‘52, 16p* 25¢ 

Alco Tooling Assembles M-47 Hybrid - 

Aug 18 ‘52, 8p 

Men of Parts Watch Machines Work at 

Sep 15 ‘52, 24p* 35¢ 

How to Run a Grinding Machine — Oct 

27 "S58, Y6p** 

How to Grind Titanium - 

12p* 20¢ 

Curtiss-Wright Machinability Data — Nov 

24 ‘52, 8p* 15¢ 

Every Man His Own Inspector at Graflex 
Feb 2, 53, 20p* 25¢ 

How to Run a Milling Machine — Feb 

16 ‘53, 16p** 

How Dixie Powers Fighting Tanks Apr 

27 ‘53, 10p* 20¢ 


Mar 3 ‘52, 8p* 


Sylvania 


Nov 10 ‘52, 
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336 When You Drill an Oil Well Every Bit 
Counts — May 27 ‘53, 10p* 15¢ 

338 The Steamer is Still With Us 
‘53, 10p* 15¢ 

344 Mist Cooling — Sep 14 ‘53, 1l6p* 25¢ 

346 Ford Bet a Billion — Oct 12 ‘53, 64p* 50¢ 

347 Handbook of Rotary Holding Devices 
Oct 26 ‘53, 16p* 25¢ 

349 GM Tooling Reborn From Flame — Nov 
23 ‘53, lép* 25¢ 
Tools of Our Trade $1.25 


Jun 22 


MANAGEMENT 


151 Wage Incentives — Jan 3 ‘46, 12p 

154 German Industry is Taking a Beating — 
Feb 14 ‘46, 9p 

158 Needed A Sensibie Depreciation Pol- 
icy Apr 25 ‘46, 8p 

159 How to Use Color in the Shop 
‘46, 12p 

161 Patents How to Get, Use, and Protect 
Them — Jun 6 ‘46, l6p 
Engine Design Changes Shop Practices — 
What Future for Contract Tool Shops? 
Jul 4 ‘46, Bp 
Man Versus Atom 
‘46, Bp 
Job Evaluation Principles — 
l6ép 
Profit Sharing — Sep 12 ‘46, 8p 
Merit Rating Strikes a Trial Balance - 
Dec 19 ‘46, 16p 
1947 Appraisal of Metalworking — Jan 
16 ‘47, l6p 
What's Happening 
Jan 30 ‘47, 8p 
Plus and Minus of the Annual Wage - 
Feb 27 ‘47, 8p 
Apprentice Training — May 22'47, 16p* 10¢ 
The Marshall Program — Dec 4 ‘47, 12p 
1948 Appraisal of Metalworking Jan 
29 ‘48, l6p 
How to Keep Your Employees Informed — 
Mar 25 ‘48, 8p 
Is Metalworking Moving? 


May 9 


Jul 18 


Year One 


Aug 1 ‘46 


to Productivity? - 


- Work Coils 
for Induction Heating Aug 12 ‘48, 
lép* 20¢ 

How to Evaluate Supervisory Jobs 
Aug 26 ‘48, 12p 

Modern Industrial Safety Equipment - 
Oct 7 ‘48, 16p 

1949 Appraisal of Metalworking Jan 
27 ‘A9, l6p 

How to Use More Color in the Shop - 
Jun 2 ‘49, 12p* 30¢ 

How to Cut Costs with Value Analysis 
Jul 14 ‘49, 8p 

Industry Needs Accelerated Deprecia 
tion Sep 8 ‘49, Bp* 15¢ 

How to Operate a Safety Program 


Sep 22 ‘49, 8p* 15¢ 

Cost-Cutting Clinic — Oct 6 ‘49, 24p* 

25¢ 

When Metalworking Turned the Corner — 

Jan 9 ‘50, 16p 

1950 Appraisal of Metalworking Jan 

23 ‘50, lép 

Disaster Control — Nov 13 ‘50, 40p 

Metalworking Guide te Defense Busi- 

ness — Jan 22 ‘51, lép* 25¢ 

You Can‘t be Half-Hearted About Mod- 

ernization — Apr 16 ‘51, 20p* 25¢ 

How to Make Quality Control Work — 

Apr 30 ‘51, 12p* 25¢ 

Plant Protection — Jul 23 ‘51, 13p* 25¢ 

Induction Heater Maintenance Manual — 

Aug 6 ‘51, 16p* 25¢ 

Metalworking Facts for 1952 

‘52, 10p 

Rules Don’t Fit Retirement — Apr 14 ‘52, 

6p (Chart) 

How to Cut Overhead Costs - 

‘52, 12p* 25¢ 

How to Maintain Heat-Treating Equip 

ment — Oct 13 ‘52, 12p 

Noise — A Shop Problem - 

Bp* 15¢ 

Metalworking Facts for 1953 

‘53, 13p 

Every Man His Own Inspector at Graflex 
Feb 2 ‘53, 20p* 25¢ 

How to Control Shop Costs 

‘53, 16p* 25¢ 

Ford Bet a Billion — Oct 12 ‘53, 64p* 50¢ 

Nov 9 ‘53, 16p* 


Jan 21 


Sep 29 


Dec 22 ‘52, 


Jan 19 


Mar 16 


Apprentice Training — 
25¢ 

GM Tooling Reborn from Flame — Nov 
23 ‘53, 16p* 25¢ 

Mid-Century Inventory of Metalworking 
Production Equipment — Nov ‘49, $2.00 
7th American Machinist 
Metalworking Production Equipment - 


Nov ‘53 $2.00 


Inventory of 


MATERIALS 


153 


155 


157 


170 


War Turns a Page in Metal Process 
Jan 31 ‘46, 16p 

How to Work Stainless Steel — Feb 28 
‘46, 12p 

How to Work with Plastics 
20p 

How to Work Magnesium Alloys — Nov 
7 ‘46, 12p* 10¢ 

Forging Practice — May 8 ‘47, lép 


Apr 11 46, 


How Diamonds Draw Ultra-Fine Wire 
Oct 9 ‘47, 8p 

How to Make Die Castings - 
l6p 

1948 Appraisal of Metalworking - 
‘48, 16p 


Dec 18 ‘47, 


Jan 29 


Adhesives for Metalworking Feb 12 
‘48, 12p* 25¢ 

How to Finish Copper and Copper Al 
loys — Feb 26 ‘48, 12p 

Machining Copper and Its Alloys May 
6 ‘48, 12p 

How to Work Aluminum and Its Alloys - 
Jul 1 ‘48, 16p 

1949 Appraisal of Metalworking Jan 
27 ‘49, lép 

How to Machine Beryllium Copper 
Feb 10 ‘49, lép 

Rapid Tests for Identifying Alloy Steel - 
Feb 24 ‘49, lép 

How to Work Clad Material 
lép* 25¢ 

How to Make Extrusions 
8p 

How to Machine Plastics 
Bp* 15¢ 

How to Work Tool and Die Steels | - 
Oct 16 ‘50, l6p 
Machinability Depends on 
ture Nov 27 ‘50, lép 
How to Work Tool and Die Steels I! 
Dec 11 ‘50, 16p* 25¢ 

Machinability Data for High-Temperature 
Steels — Dec 25 ‘50, Bp* 15¢ 
Metalworking Guide to Defense Busi 
ness Jan 22 ‘51, l6p* 25¢ 

How to Work Titanium and Its Alloys 
Jun 11 ‘51, 9p* 20¢ 

Five Ways to Form Gears 
lép* 25¢ 

How to Machine Copper Alloys Oct 
29 ‘51, 15p* 25¢ 
Metalworking Facts for 1952 
‘52, 1l6p 
How to 


Feb 6 ‘50, 
May 15 ‘50, 


Jun 26 ‘50, 


Microstruc 


Aug 20 ‘51 


Jan 21 


Work with Beryllium-Copper 
Mar 31 ‘52, 16p* 25¢ 
Plastics Equipment and Technique Apr 
28 ‘52, l6p* 25¢ 
How to Machine and Finish Stainless 
Steel Aug 4 ‘52, l6p* 25¢ 
How to Grind Titanium Nov 10 ‘52, 
12p* 20¢ 


How to 


Strip 


Cure Protective Atmosphere 
Troubles Jun 8 ‘53, 1lép* 25¢ 

How to Understand Plain Carbon Steel 
Mar 30 ‘53, 8p* 25¢ 

When You Drill an Oil Well Every Bit 
May 27 ‘53, 10p* 15¢ 

Impact Extrusions of High-Strength Alum 
Jul 6 ‘53, 12p* 25¢ 

Practical Manual of Hard Surfacing 
Aug 17 ‘53, l6p* 25¢ 

How to Understand Alloy Steel Aug 
31 ‘53, 10p* 20¢ 

How Crystal Structure Affects Metal Form 
ing Sep 28 ‘53, 10p* 20¢ 

Ford Bet a Billion — Oct 12 ‘53, 64p* 50¢ 


Counts 


inum 
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A 


Abrasive Machine Too! Co.....B79 
Accurate Bushing Co. re 
Acme Broach Corp. ..........B180 
Acrament Gage Div. of Myer 
Corp. eer .E51 
Affiliated Machine & Tool Co, "_D54 
Ajax Manufacturing Co _D45 
Allegheny Ludlum Steel Corp.. . F36 
Allied Products Corp. (Richard 
Bros. Div.) 
Alvord-Polk Tool Co. . 
American Gas Furnace .... 
American Machinery Co., Inc. 
B152-153 
American Sip Corp. ........ B90-91 
American Steel & Wire Div. 
F18-19, F28-29 
American Steel Foundries 
Elmes Engineering Div. ......D21 
American Steel Foundries 
King Machine Tool Div......B123 
American Stock Gear Div. 
Perfection Gear Co...........F62 
American Tool Works........54-55 
Ames Co., B. 0. oe 
Ames Precision Machine Works 
E54 
Armstrong-Blum Mfg. Co. B145 
Armstrong Bros. Tool Co 
Atlantic Abrasive Corp.. 
Atlantic Refining Co. . 
Atrax Co., The 
Attapulous Clay Co. 
(Speedi-Dri Corp.) 
Automatic Valve Co. 
Avey Drilling Machine Co... 
B100-101 


Baldwin-Lima-Hamilton Corp. 
B34-35 
Bardons & Oliver, Inc 
Barker Engineering Co 
Barnes Co., W. F. & John 66-67 
Barnes Drill Co C24-25, F35 
Barrett Co., Leon J. . ...F44 
Basco Mfg. Co. .. cere 
Bath Co., Inc., John ... sos ceee 
Bathey Mfg. Co. ........ ee. 
Baush Machine Tool Co. ..... B114 
Behr-Manning Corp. ....... C78-79 
Benchmaster Mfg. Co. .........B94 


Bethlehem Steel Co. .. . F 46-47 
Bilgram Gear & Machine 20... F64 
Biake Co., Edward . p—4 E54 
Blakeslee & Co., G. S. ........E54 
Blanchard Machine Co. . B62 
Bliss Co., EB. W. ...... .D35 
Blount & Co., J. G. we .B166 
Boye & Emmes Machine Tool 
Co. .B144 
Bradford Machine Tool Co. _B184 
Bradley Machinery Co. ......B183 
Bridgeport Machine Inc... ..B76-77 
Brown & Sharpe Mfg. Co.. .C58-59 
Brush Electronics Co. 
Bryant Chucking Grinder Co... 
B80-81 
Bryant Machinery & Engineer- 
ing Co. B-74-75, B159, B173 
Buck Tool Co. .... C74 
Buffalo Forge Co... .B162, D48, D50 
Buhr Machine Tool Co. .......B179 
Bullard Co Insert bet. 62, 63 
Burr & Son, Inc., John T. B181 


Cc 


Carboloy Dept. of General Electric 
Co. 50-51, B183, C88, D51, F68 
Carlton Machine Tool Co... .B58-59 
Carpenter Steel Co. ...........D20 
Carrol & Jamieson Machine Tool 
Co. 
Chambersburg E ngineering Co, 
D27 
Chicago Whee] & Mfg. Co. .....C28 
Chisholm Moore Hoist Corp.....F56 
Cincinnati-Bickford Tool Co. 
B44-45 
Cincinnati Gear Co. ..........F62 
Cincinnati Gilbert Machine Tool 
B54-55 
Cincinnati Lathe & Tool Co..... 
Insert after B126 
Cincinnati Milling Products Div. 
Cincinnati Milling Machine Co. 
B127 
Cincinnati Milling Machine Co 
Grinding Wheel Div. .C26-27 
Cincinnati Milling Machine Co. 
Insert after B46 
Cincinnati Milling Machine Co. 
Hydroform Div. .... .D25 
Cincinnati Planer Co 
Insert after B94 
Cincinnati Shaper Co. ‘ 
B50 51, DI16 19 


‘lair ee ‘o., Inc.. .C93 
‘lark Instrument Co. . E50 
‘learing Machine ie D40 
‘leereman Machine Tool Co...B159 
‘leveland Crane & Engineering 
Co. . « -32-33 
‘le veland Punch & Shear Works 
; .D38-39 
‘lifton Hydraulic Pre ss Co. D48 
‘olonial Broach Co .»-COS 
‘olonial Bushings, Inc. ........C63 
‘olumbia Geneva Steel Div. 
F18-19, F28-29 
‘olumbia Machinery & Engi 
neering Corp. odes 
‘olumbus Die-Tool & Machine 
eee .B148 
Sommander M: anuf: acturing Cc O. 


Commercial Shearing & ein 

ing Co. 
Comtor Co. 
Consolidated Machine Tos iI 

= ee ches 
Continental Go: al Works 

Div. of Ex-Cell-O-Corp. C45 
Coulter Machine Co., James. ..B88 
Covel Manufacturing Co 
Craley Manufacturing Co., 


Crane Packing Co 

2 re B102-103 

Crucible Steel Co. of America 
F45 


Danneman Die Set Div. 

Acme Danneman .... D53 
Davis Boring Tool Div. 

Giddings & Lewis Mach. Tool 

ae .....Insert facing B79 
Delta Power Tool Div. 

Rockwell Mfg. Co.—Drill Head 

Unit .B116-117 
Denison Engineering Co. 

Insert after D40 

Detroit Broach Co. eee > 
Detroit Stamping Co. . ...-F60 
DeVlieg Machine Co. B31 
Dexter Machine Products, ‘Inc. F66 
Diefendorf Gear Corp. ..... F68 
Disston & Sons, Inc., Henry 

(Ind. Div.) C22 
DoAll Co. B112-113 
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Dreis & Krump Mfg. Co 
Insert after D24 

Drillunit, Inc B148 
Duff Machine Co. B170 
Dumore Co.... Insert after C86 
DuPont de Nemours & Co., Inc., 

E. I. 

(Electrochemicals Dept.) E43 
Dykem Co 68, C92 


Eastern Machine Screw Corp.. .C37 
Eclipse Counterbore Co. »- C34 
Edlund Machinery Co. . .B92 
Elastic Stop Nut Corp. F23 
Elmes Engineering Div 

(American Steel Foundries) ..D21 
Elox Corp. of Michigan B177 
Empire Tool Co. ....... .C67 
Engelberg-Huller Co. = B146 
Errington Mechanical Labora- 

ET cscs ‘ ae 
Ettco Tool Co. ... C50 
Euclid Crane & Hoist Co . 93 
Ex-Cell-O-Corp.. 61, B70-71, C45 


F 


Federal Bearings Co. F67 
Federal Products Corp. E26-27 
Ferracute Machine Co. D22-23 
Fitchburg Engineering Corp.. .B142 
Flexonics Corp. 

(Chicago Metal Hose Div.)...F65 
Foote-Burt Co 49 
Forney Inc ...B168 
Fosdick Machine Too! Co.. .B65-69 
Fox Engineering Co. .B183 
Fray Machine Tool Co. B172 
Frantz Co. Inc., S. G. F21 
Fulmer Co., Allen C .B140 


G 


Gairing Tool Co C62 


Gardner Machine Co 353, C21 
Gemco Shaper Co B148 
General Electric Co. 

(Apparatus Dept.) F26 
Genesee Mfg. Co. C82 
Geroter May Corp. F34 


Giddings & Lewis Machine 
Tool Co. Insert after B94 
Gisholt Machine Co .B132 
Gleason Works Insert after B30 
Gorham Tool Co C60 
Goss & de Leeuw Machine Co..B160 
Govro Nelson Co. . C85 
Gray Co., G. A. B106 
Greaves Machine Too! Co.. .B56-57 

Greenfield Tap & Die Corp 
Insert after C54 


H 


Hamilton Tool Co. ....... Blll 
Hammond Machinery Builders 
aa ere B143 
Hanchett Magna Lock Corp... .C54 
Hancor, Inc. ..... D53 
Harco Engineering C72 
Hardinge Brothers Inc B93, C47 
Harnischfeger Corp F20-21 
Hartford Special Machinery Co 
B161 
Haskins, R. G. wiki C77 
Haynes Stellite Co. Div 

Union Carbide & Carbon Co. F42 
Heald Machine Co. ee B24 
H. E. B. Machine Tools Inc.. .B136 
Peer. Co. ...60% F52 
Heller Machine Co. .B130-131 
Hendey Machine Co., Inc B14? 
Henry & Wright Div. 

Emhart Mfg. Co D30-31 
Hepburn Ltd., John T 63 
Herman Stone Co E38 
Hirschmann Co., Car] B171 
Hoglund Engineering & Mfg. 

Co. ; B128-129 
Holcroft & Co. ssn 
Homestrand Inc. 68 
Hudson Automatic Machine & 

Tool Co. . B18 
Hyatt Bearings Div. 

(General Motors Corp.) F50-51 
Hydraulic Press Mfg. Co 1937 


Index Machine Co 
Industrial X-Ray Inc. 
Ingersoll Rand Co. 


Johnson Machine & Pr 


J 


Jacobs Mfg. Co C44 
Jahn Mfg. Co., B 1D47 
James Mfg. Co., D. O F32-33 
Johansson Gage Co., C. E 

Div. Swedish Gage Co E41 
Corp..D53 
Johnson & Bassett Inc C67 
Jones & Lamson Machine Co... B52 
Jones & Laughlin Steel Corp... F27 


K 


Kaufman Mfg. Co B18! 
Kaukauna Machine Corp B155 
Kearney & Trecker Corp 
Insert after B62 
Kelvin Systems Corp 68 
Kennametal Inc C87 
Kent-Owens Machine Co B95 
King Machine Tool Div. 
American Steel Foundries B123 
Kingsbury Machine Tool Corp 
B86-87 
King, Andrew E38 
Klingelhofer Machine Tool! Co. 
B138 
Knight Machinery Co., W. B 
B176, C84 
Krueger-Barnes Corp B89 


L 


Lake Erie Engineering Corp 
D28-29 
Lamina Dies & Tool D5! 
Landis Machine Co B32-33 
Landis Tool Co B36-37 
LaPointe Machine Tool Co B46 
Lavalee & Ide Inc C71 
LeBlond Machine Too! Co., R. K 
Insert after B110 
Lectroetch Co E52-53 
Lees-Bradner Co 352-53 
Lehigh Foundries Inc F31 
Lehmann Machine Co B104-105 
Leland Gifford Co B47 
Lewis Shepard Products In« F39 
Linde Air Products Co. Div 
Union Carbide & Carbon Corp. E39 
Linley Bros. Co B164 
Lipe-Rollway Corp C91 
Littell Machine Co., F. J D56 
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continued 





Livingston Engineering 
Lodge & Shipley Co. 
Lucas Machine Div. 


New Britain Machine Co.....B115 


M & N Hydraulic Press Co.....D42 
Mahon Co., R. C. .... B110 
Malnar Machine & Tool Co. C92 
Manufacturers Engineering 
Services Inc. ........ C85 
Marac Machinery Corp. ... .64 
Wis, 5 eae-es ewes .. BIIt 
Mathewson Machine Works ...C93 
Mattison Machine Works ....B122 
May-Fran Engineering Inc. ....F57 
Mayline Engineering Mfg. Co..F66 
McCrosky Tool Corp...........C8l 
McPherson Broach & Machine 


Michigan Tool Co....... B40-41, C69 
Micromatic Hone Corp 
Micrometrical Mfg. Co. ........ E44 
Miller Motor Co. ...cccccccccs F37 
Misal Machinery Co., Inc B158 
Modern Machine Tool Co......B174 
Monarch Machine Too] Co.. .B98-99 
Morey Machinery Co., Inc.....B124 
Morris Machine Tool Co....B26-27 
Morton Machine Works C71 
Morton Mfg. Co. .... sovemhte 
Motch & Merryweather Machin- 
a B60-61 
Mueller Brass Co. ......... .. F4l 
Murchey Machine & Tool Co. 
B28-29, E28-29 
Murphy Co., Joseph E. B178 


National Acme Company... .B82-83 
National Broach & Machine Co. 
B119 
National Machine Tool Co....B162 
National Tube Division F28-29 
National Twist Drill & Tool Co. 
C38-39 
B84-85 
.B115 


Nebel Machine Tool Co. . 
New Britain Machine Co.. 
Nice Ball Bearing Co. .F22B 
Nilson Machine Co., A. H.......D54 
Norton Co..B38-39, Insert after C22 


Oo 


©. Kh. Tool Co. ... ; 
Oliver Instrument Co. 


P 


Parker-Kalon Corp. .. . F48-49 
Parker Machine Co., Inc.. .B168-169 
Parker Stamp Works Inc.. C75 
Pattern Products Mfg. Co......E42 
Peerless Production Co. B14] 
Perfection Gear Co. 

(American Stock Gear Div.) ..F62 
Perfex Gage & Too! Co.. E52 
Perkin Elmer Corp. .. .E48 
Peters Dalton Inc. E40 
Philadelphia Gear Works F25 
Pines Engineering Co., Inc... ..D36 
Pivot Punch & Die Corp.......C88 
Pope Machinery Corp. ........C65 
Precision Castings Co., Inc. 

Insert after F38 
Procunier Safety Chuck Co...B170 


Rankin Bros. ....... .B174 
Ransburg Electro-Coating Corp. 
E33 
ee te en fo 
Reed Rolled Thread Die Co....B30 
Reeves Pulley Co. ..........F16-17 
Reid Brothers Co., Inc. . B133 
Reiff & Nestor Co, ...... 
Rockford Machine Tool Co. 
Insert bet. B143, B144 
Roto-Finish Co. rele ....E34 
Rotor Tool Co. .... oe “re 
Russell, Holbrook & Henderson 
B107 


Ruthman Machinery Co. ......F59 


Ss 


S & E Machine Products Inc. 

C76, E53 
Sahlin Engineering Co. .D49 
Sales Service Machine Too! Co..D46 
Schnell Tool & Die Co. D26 
Schramm, Inc. .. F63 
Scott Paper Co. .. 69 


Seneca Falls Machine Co..... 
B108-109 
Service Machine Co. . D50 
Severance Too! Industries Inc..C89 
Shear Speed Chemical Products 
Div. of Michigan Tool Co. C51 
Sheffield Corp. B28-29, E28-29 
Sheldon Machine Co., Inc. .B182 
Shore Instrument & Mfg. Co... E50 
Sid Tool Company 
Sidney Machine Too] Company. B64 
Simonds Abrasive Co. C80 
Skinner Chuck Co. . C8: 
Smith & Mills Co. B173 
Snow Mfg. Co. . .B163 
Speedi-Dri Corporation ... F38 
Sperry Products Inc. . E46 
Springfield Machine Tool Co. 
B74-75 
Springfield Auction Co. ..B158 
Staehely, Rudolf B174 
Stah] Gear Machine Co..... .F30 
Standard Electrical Tool Co...B164 
Standard Gage Co., Inc.... E35 
Standard Tool Co. .... C61 
Steelweld Machinery Div. 
Cleveland Crane & Engineer 
i eee D32-33 
Sterling Abrasives Wheel Div. 
Cleveland Quarries Co. . C30-31 
Stocker & Yale ... : . .F43 
Stuart Oil Co. Ltd., D. A......C49 
Sundstrand Machine Tool Co. 
B120-121 
Sunnen Products Co. . ...B167 
Sweet’s Catalog Service .. owe 


T 


Taylor Winfield Corp. .........E5l 
Tennessee Coal & Iron Div. 
F18-19, F28-29 
Texas Company . ore 
Thompson & Son Co., Henry G..C70 
Thompson Grinder Co. . .B63 
Tietzmann Too] Corp. << oe 
Timken Roller Bearing Co. . 65 
Titan Metal Mfg. Co. ; :, 
Insert facing F22 
Tomkins-Johnson Co F40 
Torit Manufacturing Co. . . .F58 
Tryoke Mfg. Co. + ee eee 
Tubular Micrometer Co. ......E47 
Turchan Follower Machine Co. 
B149-151 
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Union Carbide & Carbon Corp. 

E39, F42 
U. S. Diamond Wheel Co 

United States Drill Head Co.. .B126 
U. S. Hoffman Machinery Corp..F55 

United States Steel Corp. 
F18-19, F28-29 
U. S. Steel Co. MX Bars F18-19 
U. S. Steel Export F18-19, F28-29 
U.S. Steel Co. (Stainless) F28-29 

United States Steel Supply Div. 
F18-19, F24, F28-29 
U. S. Tool Company Inc... 53 
United Tool & Die Co. ; D52 


Vv 


Vaill Engineering Co. . 
Van Keuren Co. ..... 
Vapor Blast Mfg. Co. 
Viking Products 
(Frostrode Div.) 


Ww 


Wade Tool Co. . ; gst a 
Walker Company, Inc., O. S....C64 
Walker Turner Div. 

(Kearney & Trecker Corp.) ..B125 
Waltham Machine Works B170 
Warner & Swasey Co.......B42-43 
Weldon Roberts Rubber Co. E45 
Wells Mfg. Co. .... B48-49 
Wendt-Sonis Co. ..... C86 
West Point Mfg. Co. . C35 
Wickman Mfg. Co. .. CS6-57 
Wiedemann Machine Co. D24 
Winzeler Mfg. & Tool Co. F68 
Winter Brothers Co. C38 
Wittek Mfg. Co. e D41 
Wolverine Tool Co. ; C85 
Woodworth Co., N. A. C32 


Y 


Yale & Towne Mfg. Co. 


Z 


Zager Tool Co. B156-157 


SEARCHLIGHT SECTION 
(Classified Advertising) 


H. E. Hilty, Mgr. 


A & J Machinery Corp. .H-26 
Aaron Machinery Co., Inc..H-6, H-7 
Acorn Iron & Supply Co. ...H-30 
Ajax Machinery Co. H-32 
Alliance Machinery Exchange. H-34 
Ball Machinery Co. ..H-24 
Beaver Industries .H-31 
Boston Machinery & Tool] Co..H-26 
Botwinik Bros. Inc. : . + kenoe 
Brownell, Machine Tools, Inc., 

Hazard .. eer 
Camras Equipment Co., Inc.. .H-28 
Cincinnati Machinery Co. ....H-23 
Cox Machinery Co., Inc.......H-16 
Currier Machine Sales H-22 
Daley & Sibley ... ere 
DeWitt Equipment Co. ..... H-12 
Di-Tru Tool & Mfg. Co. oe cktee 
Dony Machinery Co., D. E.....H-24 
Eastern Machinery Co., The.. 
H-4, H-5 
Emerman Machinery Corp. ... 

H-8, H-9 
Falk Mill Supply Co., Inc.....H-13 
Foster Machinery Sales Co....H-30 
Galbreath Machinery Company 
H-30 
Garden State Machinery Corp. H-35 
Gibbs Machinery Co. ........ H-35 
Goldman & Co., Harvey.H-10, H-11 
Graff Machine Tool Co. H-24 
Hasco Products Co. H-24 
Hill-Clarke Machinery Co..H-2, H-3 
Holtzman & Sons Machinery Co., 

B. H-24 
Horn Machinery Co. H-34 
Hyman & Son, Joseph . ..H-28 
Illinois Machinery Co, .H-30 
Indianapolis Machinery & Sup 

ply Co. ... .H-35 


Interstate Machinery Co., Inc 

King County Machinery Ex 
change . 

Lafayette Grinding Corp 

Laurens Bros., Inc. 

Leach Machinery Co., H 

Lucas & Son, Inc., J. L. 

Lucas & Co. Inc., Austin D 

Luria Brothers & Co., Inc 

MacDonald Inc., C. S 

Machine Tool Sales Co. 

McLeod Machinery Co 

Miles Machinery Co. H-18, 

Morey Machinery Co., Inc 

Motch & Merryweather Machin 
ery Co. os 

Municipal Tool & Machinery 
Co. aye : 

National Machinery Exchange 

Newman Equipment Co, 

O’Connell Machinery Co. 

Parke-Bernet Galleries 

Pfeil Inc., Elmer W. 

Pivot Punch & Die Corp. 

Power Press Specialists 

Production & Equipment Co 

Rice & Co., Bernard A 

Royal Machinery 

Samson Machinery Co. 

Samuel Machinery Co 

Segal Machinery Co. 

Smith Machinery Sales, Ed 

Spiro Machine Tool Co 

Springfield Auction Co 

State Machinery Co., Inc 

Vine Inc., R. A 

Wade Machinery Co 

Wigglesworth Industrial Corp 

Wyatt Machinery Co., Inc., 
& ¢. 








To get more information on advertised products 
and new catalogs and bulletins . . . 


simply mark the business reply cards you'll find after 
page 48, and mail. New catalogs and bulletins, report- 
ing news and new-produgt data from manufacturers, are 
listed in each section of the PLANBOOK. 
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MACHINE TOOLS 
Arc Machining—B177 


Boring Machines 


Horizontal Boring, Drilling & Milling—49, 
Insert between 60 & 63, 63, B24, B26-27, 
B31, B34-35, B54-55, B92, Insert after 
B94, B106, B115, B139, B14), B142, B158, 
B168-169, B175, C24-25 

Vertical Boring Mills, Including Vertical Tur 
ret Lathes—Insert between 60 & 63, B34 
35, B60-61, Insert after B94, B107, B123, 
B124, B139, B158 

Precision, 
B70-71, Insert after 
B158, B171, B76 

Jig Boring, Horizontal & Vertical 61, B31, 
Insert after B62, B65-69, B90-91, B158, 
B159, B164, B17] 

Horizontal Boring & Drilling B155 


B24, B31, 
B115, Bl41, 


Horizontal & Vertical 
B94, 


Broaching Machines 





Horizontal internal-B46, B124, 
B180, C29, C48, C63 
Horizontal Surface—49, Insert after 
B46, B124, B180, C29, C48, C63 
Vertical Internal B46, B124, B156-157, 
B180, B183, C29, C48, C63 
Vertical Surface—49, Insert after B46, B46, 
B124, B180, B183, C29, C48, C463 
Rotary Surface—B124, C48 
Centering Machines--61, 63, B34-35, B70.71 
B108-109, B130-131, B183 
Contour Sawing & Filing—B82, B171, D43 


Bi56-157, 


B46, 


Cutoff Machines 


Bandsaws B48.49, B112-113, B116-117 
B125, B145, B158 

Abrasive Disc—B25, B116-117, B158, D43 

B145, B158, D46 

B60-61, 


Hacksaws 
Rotary, Hot or Cold B130-131, 


BI39, BI74 


Drilling Machines 


B16! 

Sensitive 49, B26-27, B47, B65-69, B92, 
B107, B111, Insert after B126, B158, B162, 
BI71, B177, C42, C50 

Upright 

Single Spindle—49, B47, B65-69, B92, B100 
101, B107, B111, B116-117, B125, Insert 
after B126, B130-131, B139, B141, B148, 
B158, B159, B162, B163, C24-25, C42, C50 

Gang 49, B47, B65-69, B92, B100-101, 
B107, B111, B125, Insert after B126, B130 
131, B139, B141, B159, C24-25, C42, C50 

Universal Radial—B155 

Radial—54-55, 64, 68, B26-27, B44-45, B54 
55, B58-59, B65-69, B107, B125, 
ofter B126, B130-131, B158, C42 

Multi-spindle Cluster, Adjustable & Fixed 
Center—B26-27, B65-69, B102-103, B114, 
B141, B148, B156-157, B158, B183, C24 
25, C42, C50 

Unit Head & Way Type Multi-spindle—49 
B26-27, B47, B65-69, B86-87, B89, B102 


Automatic 


Insert 


103, B114, B141, B148, B156-157, B183, 
C24-25, C42, C50 

Deep-hole Drills—50-51, 826-27, B47, B89, 
B114, B139, B141, B158, B177, C24-25, 
C42 


Gear Cutting & Finishing Machines 


Hobbing Machines—B40-41, B96-97, B107, 
Bl11, B171, B174, C69 

68, 640-41, B107, C69 

Insert after B30, 





Shapers, Gear 

Cutters, Form-milling Type 
B107 

Bevel Gear Cutters 

Cutters, Planer Type 
sert after B94 

Grinders, Gear 


Shavers, Gear 


Insert after B30, C32 
Insert after B30, In 


B119, B128-129, B158 
B40-41, B119, C69 
Burnishing & Lapping B28-29, B40-41, 
B119, C69 

Chamfering, Tooth Pointing, Tooth Round 
ing—B28-29, B102-103 

Gear Checking Machines—Insert after B30, 
B40-41, B107, B119, C69 


Grinding Machines 





External Cylindrical, Plain & Universal—68, 
B28-29, B36-37, B38-39, B107, B128-129, 
B158, B171, Insert after C86 

Internal Cylindrical Plain, Tool Room & Uni 
versal B24, B28-29, Insert after B46, 
B74-75, B80-81, B183, Insert after C86 

Centerless 

68, Insert after B46, B74-75 
Internal—B24, B83 

Surface—62, 68, B28-29, B38-39, B62, B63, 
B83, B107, B122, B128-129, B133, B164, 
B171, D43 
Rotary Table Type—B24, B62, Insert after 
B62, B122, B164, C90 
Reciprocating Type 

B22, B133 

Disc, Horizontal & Vertical—B53, B122, B174 

Drill & Tap & Flute—50-51, 61, B28-29, B38 
39, B46, Insert after B46, Insert after 
B62, B70-71, B82, B107, Insert after B110, 
B116-117, B138, B139, B143, B154, B158, 
B1i66, B171, C56-57, C58-59, C63, C90 

Bench, Floorstand & Snag—B116-117, B143, 
B184, C56-57, C90, E54 

Abrasive Belt (not Polishing) 


External 


62, 838-39, B83, 


B122, B146 


Honing Machines 
Internal—B137, B140, B167, C24-25, E37 
External & Surface—B137, B140, B167, C24 
25, E37 


Lapping Machines 
56, B140, C24-25 
56, B38-39, Insert after B46, B140, 


Internal 
External 

C24-25 
Surface—56, B38-39, D43 


Lathes 
Bench & Floor, Light Duty—58, 68, B93, 
B107, Insert after B110, Insert after B126, 
B158, B171, B182 
Crankshaft—Insert after B110 


Engine, Heavy Duty, Including Toolroom, 
Manufacturing, Automatic Form & Gap 

54-55, 58, 68, B34-35, B64, B72-73, B74 
75, B84-85, B88, B93, B98-99, B104-105, 
B108-109, Insert after B110, B118, B124, 
B136, B139, Insert between B143 & B144, 
B144, B147, B158, B171, B182, B184, B185 


Turret Lathes 
Ram Type & Hand Screw—58, B25, B42-43, 
B52, B93, B124, B132, B158, B17] 
Saddle Type—B25, B42-43, B52, B132, B171 
Automatic Chucking, Horizontal & Vertical 
63, B42-43, B52, B72-73, B93, B107, 
B108-109, B115, B120-121, B132, B158, 
B160 
Automatic Screw Machines (Single Spindle 
B42-43, B78-79, B107, B158, B160, B171, 
B181, 6183, C58-59, C91 
Automatic Bar Machines (Multi-spindle 
B42-43, B78-79, B95, B107, B115, B160 
Gun & Shaft Boring—-63, B34-35, 
after B110 
Right Angle—B72-73, Insert after B110 


Insert 


Milling Machines 

Bench Type—B93, B94, B107, B158, B171, 
B185 

Hand—B94, B95, B107, B158, B182 

Knee Type, Horizontal—68, Insert after B46, 
B56-57, Insert after B62, B93, B94, B95, 
B107, B120-121, B130-131, B158, B172 

Vertical—53, 68, Insert after B46, B56-57, 
Insert after B62, B76-77, B93, B94, B95, 
B107, B124, 8130-131, B139, B152-153, 
B158, B170, B172, B176, B178 

Automatic & Manufacturing—53, 68, Insert 
after B46, B60-61, Insert after B62, B95, 
B102-103, B107, B120-121, B124, B139, 
B171, B179, C58-59 

Bed (Lincoln) Type, Including Automatic 
Rise & Fall—53, Insert after B46, Insert 
after B62, B70-71, B95, B124, B130-131, 
B139 

Planer Type—B34-35, Insert after B62, B90 
91, Insert after B94, B106, B120-121, 
B124, B130-131, B139, B18) 

Die Sinker (Except Engraving) & Duplicators 

Insert after B46, Insert after B62, B171, 
B177 


Planers 


Double Housing—B34-35, Insert after B94, 
B106, B139, Insert between B143 & B144 
Openside—Insert after B94, B106, B139, In 
sert between B143 & B144 
Pipe Cutting & Threading Machines 
C20 


B28-29, 


Polishing & Buffing Machines 


B143, B158, B17] 
B94, B116-117, B122, B143, 





Speed Lathes 
Abrasive Belt 
B161 
Rifle Working Machines 
Saw Sharpening Machines 


B180 
B130-131 





1954 Production Planbook 








Shapers 


Horizontal—68, B50-51, B116-117, Insert be- 
tween B143 & B144, B147, B148, B158, 
B168-169, B173, B182, D46 

Vertical, Including Slotters—B50-51, B76-77, 

B124, B139, Insert between B143 & B144, 
B158 

Keyseaters—B162, B181 

Special Machines—B70-71, B86-87, B89, B120 

121, B148, B165, B170, B175, B178, B179, 

B181, C93, E42 


Superfinishing Machines—B132 


Threading Machines 


Tapping — B28-29, B42-43, B47, B100-101, 
B114, B160, B163, B171, BI81, C24-25, 
c50 

Hobbing & Milling—B28-29, B96-97, B107, 
B170 

Die Type—B28-29, B32-33, B177, C37 

Grinders, Thread—61, B28-29, B32-33, B52, 
B70-71, B158 

Rolling Machines, Thread—B28-29, B30, B78 
79, B161, B171, B183 

Transfer Machines—49, 61, B24, B26-27, Insert 
after B46, B60-61, Insert after B62, B70- 
71, B100-101, B114, B139, B156-157, 
B179, C24-25 





TOOLS AND PORTABLE TOOLS 


Abrasives 


Belt—B146, C77, C78-79 

Coated—C77, C78-79, C90, E45 

Diamond—50-51, Insert after C22, C56-57 

Dise—B158, C21, C22, C77, 
C78-79 


Segment 


Insert after 
B62, Insert after C22, C33, E45 
Finishing—Insert after C22, C28 
Wheel—B62, B146, B171, C21, Insert after 

C22, C26-27, C28, C30-31, C66, C77, CBO, 
Insert after C86, E45 

Arbors—B90-91, B94, C32, C44, C77, C81 

Bar Feeds—C91 

Boring Bars & Heads—B76-77, B90-91, Insert 
facing B95, C36, C81, C82 

Broaches—B119, B156-157, B180, C29, C45, 
C48, C63, C90 

Chucks—B42-43, B93, B156-157, B158, B17}, 
C32, C42, C44, C47, C50, C54, C64, C74, 
C81, C83, C90 

C71, C92, F60 

Collapsible Taps—B28-29, B139 

Collets—B42-43, B90-91, B93, B94, B139, B156 
157, C44, C47, C50, C76, C81, C90 

Coolers—C53 

Coolants & Cutting Fluids 
C53, C55 

Counterbores 


Clamps 


B127, C49, C51, 


C34, C38-39, C45, C82 

C89 

Demagnetizers—B62, C54, C64, C90 

Diamond Wheels—50-51, 8171, 
C22, C56-57, C66 

Dies, Threading—Cél 


Countersinks 


Insert after 


Die Heads—B28-29, B52, B78-79, B139, C37, 
Insert after C54 

Dies, Thread Rolling—B30 

Disintegrators, Metal—B177 

Dividing Heads—68, B161, C90 

Dressers—50-51, C63 

Drilling Attachments—B26-27, B92, B170, C42, 
C50, Insert after C86, C90, C92, C93 

Drill Jig Bushings—C45, C63, C72, C76, C90, 
E53 

Drills—B90-91, B112-113, 2158, C38-39, C42, 
C61, C62, Insert after C86, C90 

Duplicating Attachments—Insert between B143 
& Bl44 

Feed Fingers—B93, C47, C76, C90 

B158, C22, C76, C90 

Fixture Clamps—C71, C72, F60 

Grinding Wheels—B62, Insert after C22, C66, 
C77, Insert after C86, C90 

Handles & Knobs—C71 


Files 


Heads 


Drilling—B26-27, B86-87, B126, B156-157, 
B158, B161, B177, C24-25, C42, C50, In 
sert after C86, C93 

Grinding—Insert after C86 

Tapping—B26-27, B86-87, B126, B156-157, 

B161, C24-25, C42, C50, C56-57, C90, C93 
B40-41, B107, C38-39, C61, C69 

C20, C67 

Hones—B137, B140, B167, 
C24-25 

Jaws, chuck—C71 

Jigs & Fixtures—B93, B119, B140, B148, B156 

157, B181, C32, C35, C42, C47, C50, C63, 
C71, C72, C85, C92, C93, E78-79 

Key seats—B162 

Laps—B40-41, B119, C69, C92 

Lathe Dogs—C90 

Layout Fluid—68, C92 

Live Centers—68, C60, C67, C68, C90 

Magnetic Chucks—68, C54, C90 

Mandrels—50-51, C77, C90 

Marking Machines & Tools—C75, £52.53 

Milling Cutters—B90-91, B112-113, B170, C36, 

C38-39, C41, C45, C60, C61, C81, C82, 
c90 

Multiple Diameter Tooling—C41 

Punches—C72, C88 

Reamers—B94, C23, C36, C38-39, C45, C56-57, 

C61, C71, C76, C81, C82, C89, C90, E53 
Rotary Tables—B54-55, B90-91, B114, 8178, 
C74, C84, C90 

Safety Drill Table & Vise—B174 

Saw Blades—B112-113, B116-117, B145, C22, 
C38-39, C60, C67, C70 

Single Point Tools—C41, C45, C60, C86, C87 

Spindles—C42, C45, C65, Insert after C86 

Special Tools—C45, C82 

Steel Blue-—-68, C90, C92 

Tapping Attachments—68, B92, B170, C42, 

C50, C56-57, C90, C93 

B177, C42, C90 

C23 
C23, C38-39, C42, C43, 

C54, C61, C67, C90, E28-29 


Hobs 
Holders, tool 
Insert after C22, 


Tap Removers 
Thread Restorers 
after 


Taps Insert 


Tools, Portable Powered 


Drills—C46, C73, C85, Insert after C86, C90 
Buffers—C46, C73, C77, C90 
Grinders—C46, C73, C77, Insert after C86, 
c90 
Sanders 





C46, C73, C77, C90 
Hammers—C46, C73 
Screw Drivers—C73, C77, C90 
Wrenches—C46, C73 
Nut Setters—-C46, C73 
Thread Rolling Attachments—B30 
Tooling Set-Up Equipment — B93, B102-103, 
B108-109, C35, C42, C47, C67, C72, CB4, 
C92 
Tool Posts 
Tracer Controls, hydraulic 
B143 & B144, B149-151 
Tungsten Carbide—50-51, C45, C86, C87, C90, 
E53, F36 
Vises, Machine—68, B76-77, B94, B145, B178, 
C20, C83, C90 
Wrenches 
Socket—B158, C20 
Open End—C20 
Box—C20 


68, B42-43, CBI, C90 


Insert between 


PRESSWORK, FORGING AND FORMING 


Balers, Scrap Metal—D28-29, D37 


Bending & Forming Machines 


Bending Rolls, Sheet & Plate—D38-39, D50 
Bending Rolls, Bars & Shapes—D50 
Bending Machines, Pipe, Tube & Bar—66-67, 
D21, 028-29, 036 
Power Bending Brakes 
D24, D32-33 
Spinning Lathes—D35 
Die Casting Machines 
Hot Chamber—68, D28-29 
Cold Chamber—68, 028-29, D37 
Dies & Die Sets—50-51, 53, D26, D44, D47, 
D52, 053, E28-29 
Feed & Ejector Devices 
D49, D54, D56 
Feeds, Press—53, B94, D30-31, D35, D41, D56 





D18-19, Insert after 


57, B94, D35, D4, 


Forging Machinery 





Hammers, Gravity Drop—D27 


(Leaders & Rolls)—B158, 


Forging Machines 
D45 


Guide Pin Bushings—D51 


Hydraulic Presses 


Vertical, Single Action—Insert after 646, 
B180, 8183, C63, 021, 028-29, D35, D37, 
Insert after D40, D42, D48, F46-47 

Vertical, Double & Triple Action—D21, D28 
29, 035, D037, Insert after D40, F46-47 

Horizontal—B158, 8183, D21, D28-29, D35, 
D37, F46-47 

Extrusion—D21, 028-29, D35 

Other (Including Hydro-Pneumatic) 
037, D42 

Hydroforming— D025 


D28-29, 
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INDEX OF PRODUCTS continued 





Mechanical Presses, Power Driven 


Inclinable—B34-35, B94, D22-23, D35, 

39, D46, 050, D53 
Vertical 

C-Frame—B34-35, B94, D35, D38-39, 
D50, 053 

Deep Throat 

Straight Side 
D50 

Forging—-B34-35, D35 

Dieing Machines—D30-31, D035 

Horizontal—53, 035 





D50 
B34-35, D35, 038-39, 


Plastics Molding Machines 


Injection—68, D37 
Compression—D21, 028-29, D37, D42 
Extrusion—D21, D037 

Presses, Turret Punch—D24 

Press Brakes & Dies—Insert after D24 





Punching & Shearing Machines 


Punching Machines—D38-39, D48 
Piate & Sheet Shears—B50-51, D16-17, 
33, D35, D43, D048, D53 
Bar & Angle Shears—D38-39 
Rotary Shears, Including Slitters—C60, 035 
Reel Stands—D41 
Riveting Machines (Not Portable)—B107 
Straightening Machines—53, 57, 8183, C63, 
D21, 028-29, D037, 038-39 
Tube End Forming Machines—D52 





Wire & Strip Forming Machines—53, D53, D54 
INSPECTION, HEAT TREATING 

WELDING AND ASSEMBLY 

CLEANING AND FINISHING 


Assembly Machines—D28-29 
Balancing Machines—B26-27, B132 
Calipers—68 


Cleaners, Steam Jet—E53 


Cleaning Equipment 

Tumbling Barrels—E34 

Shot & Abrasive Blast--E45 

Parts Washing Machines—E40, F44 
Degreasing Machines—E54 





Electric Welding Machines 





Arc 
Transformer—F20-21 
Automatic—B116-117, E39 
Resistance 
Spot—E51 
Projection—E51 
Seam—E51 
Butt & Flash—E51 
Flame Cutting Machines E39 


Gas Burners—E49 


Inspection Equipment 


£52.53 





Inspection Markers 
Instruments—E36 
Calipers—E48 
Gages 
Dial—68, E26-27, E28-29, E31, E41, E48, 
E51 


Electric—E26-27 

Electronic—C58-59, E26-27 

Snap—E26-27, E28-29, E35, E41 

Plug & Ring—B112-113, C43, C76, E24 

25, €26-27, E28-29, E31, E35, E41, 
E52, E53 

Air—E26-27, E28-29 
Gage Blocks—E24-25, E41 
Hardness Testers—E38, E41, E50, E54 
Measuring Wires—E24-25, E28-29 
Microscopes, Machine Tool—E48 
Micrometers—E28-29, E41, E47, E48 
Optical Flats—E24-25, E28-29 
Optical Comparators—B52, 890-91, B181, 

E28-29, E41, F43 
Roughness & Waviness Measurement—E44 
Size Control—E26-27 
Sorting Machines—E26-27, E28-29 
Surface Finish Standards—B154, E36, E54 
Testing Machines—E28-29, E46, E50, E52 
Thread Gages—€E28-29, E41, E52 
Ultrasonic Testing—E46 
Verniers—68, B112-112, E28-29, E41 
X-Ray—E52 


Material Heating Equipment 





Heat-treating Furnaces—E49 
Stock-heating Furnaces—E32 
Salt Baths—E49 
Baking & Drying Ovens—B110, E40 
Flame Hardening—Insert after B46, E39 
Paint Equipment—E40, E53 
Phosphate Coatings—B110 
Plating Equipment—B110, F44 
Screwdriving Machines—C46 
Solvents, Degreasing—E43 
Surface Plates—E38 
Tap Analyzers—F43 


MATERIALS, COMPONENTS, MATERIALS 
HANDLING AND PLANT SERVICES 


Air Compressors—C46, F63 
Air Motors—F31 
Bearings 
Ball—F22B, F52, F67 
Roller—65, F50-51, F52 
Bushings—C63 
Cams—C71 
Castings 
Die—Insert facing F22, Insert after F38 
Precision—C32 
Sand—F36, F46-47 
Catalog Service—59 
Centrifugal Machines—F44 
Chain—F25, F56 
Conduit, Flexible—F65 
Conveyors 
Floor—B111, *57 
Overhead—F57 
Coolant Systems, Filters & Supplies—F55 
Copper & Copper Alloys—insert facing F22 
Couplings, Flexible—F25 
Cranes, Overhead Traveling—F53, F56 
Chrome Carbides—50-51 
Cutting Fluid Systems—F35, F44, F55 
Cylinders 
Hydraulic—F37, F40, F46-47, F64 
Pneumatic—C83, F31, F37, F40, F64 


Drafting Room Equipment & Supplies—F66 

Drives Variable Speed—F16-17, F25 

Dryers—F44 

Dust Collectors—B110, B143, E40, F58 

Engineering & Production Services 
B110, &28-29, E40, E42, F25 

Insert facing F22 


B40-41, 


Extrusions 
Fasteners 
Bolts—C35, C71, C72, F46-47 
Nuts—C35, C71, C72, C92, F46-47 
Screws—C35, C71, C72, F48-49 
Special—C35, F23 
Fabricating Methods & Services—B110, D26, 
D52, E28-29 E40 
Floor Drying Compounds—F38 
Forgings—Insert facing F22 F36, F41, F46-47, 
F54 
Furniture—F66 
Gears—B40-41, B119, E42, F25, F30, F32-33, 
F62, F64, F66, F68 
Gear Motors—F25 
Generators, Steam—E53 
Hoists 
Chain—F56 
Electric—F53, F56 
Pneumatic—C46, F31 
Hose—F65 
Hydraulic Controls—insert after D40 
Industrial Trucks, Power Driven 
Lift (Rider Type)—F39, F61 
Truck-Tractor—F39 
Powered Hand Trucks 
Crane—F39, F53 
Industrial Papers—69 
Lighting, Industrial—F43 
Lubricants—70, C55 
Magnetic Separators—F21, F35, F55, F64 
Magnets, Permanent—50-51 
Metal Spraying Equipment 
Motor Reducers—F25 
Oil Purifiers—F35, F44, F55 
Pillow Blocks—F52 
Pulleys—F16-17 
Pumps 
Coolant—C46, C58-59, D037, F59 
Hydraulic—C58-59, D37, D40, F34 
Precision Parts & Assemblies—E42 
Rod Ends—F52 
Speed Reducers 
Sprockets—F25 
C92, F54 


BII1, F39 


B110, E33 


F16-17, F25, F32-33 


Stampings 
Steel 
Alloy—F24, F36, F42, F46-47 
Carbon—F18-19, F24, F27, F36, F46-47 
Stalnless—F24, F28-29, F36, F45 
Tool & Die—C92, D20, F24, F36, F46-47 
Sub Contracting Service—B110, C71 
Timers—F26 
Titanium Carbide—50-51 
Universal Joints—F25 
Valves 
Hydraulic—F64 
Pneumatic—F31, F64 
V-Belts & V-Belt Drives—F16-17 
Wire & Cable—Insert facing F22, F46-47 
Welding Rods facing F22 
Weldments—F 46-47 


b.sert 
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GOVERNMENT MILITARY EXPENDITURES 


GN GROSS NATIONAL PRODUCT (total economic activity) 


SOURCE: U § DEPT OF COMMERCE; 1954 estimated McGRAW-HILL DEPT OF ECONOMICS 


1954 METALWORKING VOLUME TO BE TEN TIMES 1939 


The $110 billion metalworking industry should do bet- 
ter than 10 times the pre-World War II dollar volume 
in 1954. Next year should be an extremely good yeal 
in Metalworking, if measured by any other standard 
than the so-called super-boom of 1953 

Powerful factors are at work to insure a high level 
of metalworking business the coming year, especially 
in the first half, They are 

1. Defense spending will stay on a high plateau 
throughout 1954. It will be down from this year, but not 
sharply. In the fiscal year beginning next July 1, the 
defense budget probably will be around $40 billion 
compared with $43 billion the previous year. The air 
craft industry, for one, will be almost as active as it 
has been 

2. Outlays for new plant and equipment, though down 
some from the recent giddy peak, will still be heavy 
The stress will be more on new equipment than on brick 
and mortat 

3. Makers of heavy electrical apparatus are confident 
that their operations will push ahead at full capacity 
throughout the year. Turbines, transformers and 
generating equipment will be in demand as the nation’s 
power facilities are expanded 

4. Consumer durable goods people expect good busi 
ness, though not equal to 1953 figures. Automobile 


manufacturers fully anticipate production of 5 million 


18 


passenger cars and 800,000 trucks next year. That is 
hardly a lean volume. Household appliance makers look 
for a very competitive but good yea1 

5. Employment, though declining in numbers and in 
hours of work, should remain high. Wage rates are at 
record heights and will stay there. People in general 


have liberal amounts of money to spend, Purchasing 


power has not shrunk much and it does not appear that 
it will in the near future 

6. The country’s population is growing rapidly. This 
growth will continue in 1954 

7. The electronics industry will have its hands full 
TV set makers may not produce quite as many units in 
‘54 as this year, but the total will be substantial. The 
addition of new stations in localities that have not had 
TV should stimulate retail sales of set: 

8. Construction work, in general, will be down some 
But it still will be big by whatever measure you wish 
to put against it. Housing starts are expected to be 
900,000. That is almost of boom proportion: 

There is no denying the fact that the super-boom 
created by the Korean war is fading. The truce has 
brought an inevitable letdown. There is no reason to 
believe, however, on the basis of all available data, that 
the drop-off will be more than modest. The likelihood 
is that metalworking business will be near its 1952 


level: and 1952 was a good metalwork ng year 
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OUTLOOK GOOD FOR CAPITAL SPENDING IN 1954-1956 


MILLION DOLLARS 
1952 1953 1954 
Steel 1,538 1,460 748 
Machinery 683 172 899 $77 
Electrical Machinery 373 376 463 483 
Automobiles 851 896 1,066 949 
Transport Equip (including aircraft) 219 253 215 
Food 853 785 84) 686 
Chemicals 1,247 1,451 1 800 
Petroleum & (Coal Products 2,102 2,596 2,824 
Textiles $31 400 296 
Other Manufacturing 2,795 2,927 2,826 
ALL MANUFACTURING 10,852 11,994 12,690 
Mining 929 880 1,003 
Railroads 1,474 1391 1,210 
Electric & Gas Utilities 3,664 3,638 4,429 
Other Transp & Communication 2,490 2,961 3,139 
ALL INDUSTRY 19,409 21,064 22,471 
Source US Dept of Commerce, McGraw-Hill, Dept of Economics 








METALWORKING CAPACITY CONTINUES TO GROW 


SOURCE: McGRAW-HILL DEPT OF ECONOMICS 
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METALWORKING FACTS FOR 1954 RAW MATERIALS OUTPUT 
HITS NEW HIGH 


1932 


THOUSANDS OF TONS 








Ist half 2nd half Ist half Znd half 





PIG IRON 29,519 31,787 37,832 34,500 
Basic 23,189 25,065 30,296 28,500 
Foundry 1292 .St2 1,382 |. 350 

STEEL INGOTS AND CASTINGS 45,910 49,219 58,866 51,500 
Open Hearth 40,392 43,221 52,200 45,500 
Bessemer 1911 1,793 2,000 1,800 
Electric 2,562 4,045 4,500 ,000 

ALLOY STEEL INGOTS 3,791 4,042 5,216 966 
Chromium 648 622 1,005 ,025 
Chromium-Molybdenum 557 586 681 600 
Chromium-Vanadium 61 30 29 45 
Manganese 118 184 240 220 
Manganese-Molybdenum 87 106 128 150 
Molybdenum 170 190 236 250 
Nickel 17 16 17 16 
Nickel-Chromium 61 55 82 95 
Nickel-Chromium-Molybdenum 812 
Nickel-Molybdenum 67 78 97 65 
Silico-Manganese 47 52 60 40 
All other : , 286 
Stainless Steel 

REFINED COPPER 

LEAD 

SLAB ZINC 

ALUMINUM 

CASTINGS 
Steel 
Gray Iron 
Malleable 
Copper and Copper Base Alloy 
Zinc and Zinc Base Alloy 
Aluminum and Aluminum Base Alloy 


COMMERCIAL STEEL FORGINGS 





SOURCE. AMERICAN IRON & STEEL INSTITUTE; THOUSANDS OF TONS 
DEPT, OF COMMERCE; FACTS FOR INDUSTRY 


Production of raw materials, both ferrous and non- 
ferrous, has risen to a new peak in 1953. Steel per- 
formed most spectacularly of all. Output of steel ingots 
and castings are put at 110 million tons for the year, 
equal to 95°% of the industry's end-of-year capacity 
The industry is now completing one of the biggest 
expansion programs in its history. Nonferrous metals 
too have made an exceptionally good record 

Output of all metals will be less in 1954 than in 1953 
The steel rate probably will average 80-85°7. Remem- 
ber, however, that this is based on the new capacity olf 
120 million tons a year. The total to be produced next 
year is estimated at 95 million tons. Aluminum and Ist HALF = 2nd HALF «Ist HALF = 2nd HALF =o Ast HALF = 2nd HALF 


, , ‘Il in 1954, but a sharp decline is 
coppel should do we ll n ‘ I SOURCE: U $ DEPT OF COMMERCE 


anticipated in production of lead and of zinc. 
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STEEL CONSUMPTION 


SETS NEW RECORD 


NET TONS 





1952 


1953 


RELATIVE IMPORTANCE 





1952 


1953 





STEEL for converting and processing 
FORGINGS (other than automotive) 
BOLTS, nuts, rivets, & screws 
JOBBERS, total 
Oil and gas industry 
All others 
CONSTRUCTION including maintenance 
CONTRACTORS products 
AUTOMOTIVE total 
Passenger cars, trucks, parts, etc 
Forgings 
RAIL transportation total 
Railroad rails, trackwork and equipment 
Freight cars, passenger cars, locomotives 
Street railways and rapid transit systems 
SHIPBUILDING and marine equipment 
AIRCRAFT 
OIL and gas drilling 
MINING, quarrying and lumbering 
AGRICULTURAL total 
Agricultural machinery 
All other agricultural 
MACHINERY, industrial equipment and tools 
ELECTRICAL machinery and equipment 
APPLIANCES, utensils, and cutlery 
OTHER domestic and commercial equipment 
CONTAINERS, total 
Cans and closures 
Barrels, drums and shipping pails 
All other containers 
ORDNANCE and other military 
EXPORT 
UNCLASSIFIED 
TOTAL 


3,040,819 
1,437,436 
1,300,862 
13,327,799 
1,421,681 
11,906,118 
7,800,753 
2,609,809 
10,852,075 
10,439,590 
412,485 
3,987,118 
1,711,647 
2,240,999 
34,472 
1,027,064 
137,472 
770,255 
311,703 
1,347,835 
1,147,542 
200,293 
3,791,528 
1,605,448 
1,362,886 
1,562,856 
5,546,781 
4,087,391 
872,013 
587,377 
2,096,711 
3,269,624 
816,975 
68,003,612 


4,125,000 
1,600,000 
1,450,000 
15,500,000 
1,675,000 
13,825,000 
9,300,000 
3,100,000 
15,000,000 
14,500,000 
500,000 
4,700,000 
2,160,000 
2,500,000 
40,000 
965,000 
170,000 
825,000 
325,000 
1,300,000 
1,100,000 
200,000 
4,450,000 
2,175,000 
2,100,000 
2,050,000 
6,300,000 
4,725,000 
925,000 
650,000 
2,725,000 
2,850,000 
925,000 
81,935,000 


4.5% 
2.1 
1.9 
19 
2 
17 
1] 
3 
16 
15 
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3.1 

4.8 

1.2 
100.0% 


5.0% 
2.0 
1.8 
18.9 
2.0 
16.9 
11.4 
3.8 
18.3 
17.7 
6 
57 
2.6 
2.4 
05 
1.2 
2 
1.0 
4 
1.6 
1.3 
3 
5.4 
re 
2.6 
2.5 
Ss 
5.8 
1 


3 
3 


] 
100.0% 





SOURCE. AMERICAN IRON & STEEL INSTITUTE 


Finished steel shipments this year are breaking all 
records. They will amount to about 82 million tons 
That total has never before been approached. It is pos- 
sible only by virtue of the sharp expansion in steel- 
making facilities, climax of a program inaugurated 
shortly after the invasion of south Korea 

Steel warehouses, which mostly sell steel in small lots 
to small users, have been the best source of mill busi- 
ness in 1953. They are taking 19°% of the tonnage 
Through a long period of shortages, jobbers have suf- 
fered from subnormal inventories and from an imbal- 
ance of sizes and types of steel. This situation has been 
remedied this year, and jobbers now can get all the 
steel that they want 

The automotive industry has been the biggest user 
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of steel this year 


fer one thing Only three major classe; 


are taking less steel in 1953 than last 


shipbuilding, agr:cultural machinery 


tomers. Steel shipped abroad this year i 


and 


taking 18°; of the total. Car maker: 
consume prodigious quantities of sheet and strip steel 
of consumer: 
ar, They ; 
export cus 


Ss eStimated ; 


2.9 million tons, against 3.3 million tons last year 
Steel consumption probably won't be much more than 
75 million tons next year. Demand from big user indu 
tries promises to be considerably less than this year 
Tonnage to be taken by the automobile industry, for 


likely to be off 15” 


with a decline in industrial buildings and 


instance, 1: from this year. Con 


struction 
apartment houses, will not need as much steel next 


year as this year. But the drop won't be sharp 





METALWORKING FACTS FOR 1954 CERTIFICATES OF NECESSITY 


THOUSANDS OF DOLLARS % OF TOTAL 





Total — All Industries 16,104,325 100.0 
Manufacturing Industries — Total 8,685,882 53.9 
Primary Metal Industries — Total 2,922,145 18.1 
STEEL works and rolling mills |} 352.925 8 
BLAST furnaces 389,552 2 
PRIMARY refining of aluminum 469,022 2 
ELECTROMETALLURGICAL products 174,108 ] 
WELDED and heavy riveted pipe 134,595 
IRON and steel foundries 62,804 
OTHER 339,539 
Chemical and Allied Products — Total 2,173,085 
INDUSTRIAL organic chemicals 576,319 
INDUSTRIAL organic chemicals n.e.e 519,672 
ALKALIES and chlorine 260,591 
PLASTICS materials 208,067 
SYNTHETIC fibers 175,621 
COMPRESSED and liquefied gases 84,231 
OTHER chemical and allied products 348,584 
Products of Petroleum and Coal — Total 1,427,335 
PETROLEUM refining 1,309,407 
BY-PRODUCT coke ovens 88,775 
OTHER 29,153 
Transportation Equipment — Total 348,532 
AIRCRAFT engines and parts 153,199 


co ®W NM 


nN 


AIRCRAFT parts and auxiliary equipment 80,976 
AIRCRAFT 40,470 
AIRCRAFT propellers and propeller parts 12,067 
OTHER 61,820 
Machinery (Except Electrical) — Total 426,694 
METALWORKING machinery 124,759 
GENERAL industrial machinery and equipment 51,288 


N SN 


STEAM engines, turbines, and water wheels 32,933 
OTHER 217,714 
Electrical Machinery, Equipment and Supplies — Total 212,715 
Communications equipment and related products 93,794 
OTHER 118,92) 
Other Manufacturing Industries — Total 1,175,376 
Nonmanufacturing Industries — Total 7,418,443 
Utilities and Sanitary Services — Total 2,709,093 
ELECTRIC lights and power 2,497,688 
NATURAL gas transmission 135,10) 
OTHER 76,304 
Railroads — Total 2,661,750 
RAILROADS, line-haul operating 2,643,940 
OTHER 17,810 
Mining Total 827,267 
IRON ores 390,183 
NATURAL gas 190,157 
COPPER ores 54,154 
OTHER 192,773 
Pipe Line Transportation (Petroleum) — Total 387,108 
Water Transportation — Total 367,459 
GREAT Lakes transportation 128,031 
OTHER 239,428 
Other Nonmanufacturing Industries — Total 465,766 
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URCE DEFENSE PRODUCTION ADMINISTRAT 
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INVENTORIES-TO-SALES RATIO HAS GONE UP 


SOURCE: U S DEPT OF COMMERCE 


BACKLOG OF ORDERS FOR DURABLE GOODS IS DOWN 
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METALWORKING FACTS FOR 1954 


HOUSING 
STARTS 


RADIO AND 
TELEVISION 


AUTOS 
AND TRUCKS 


MILLION UNITS 
1.2 


MILLION UNITS 


MILLION UNITS 

















1952 1953 1954est 
SOURCE: BUREAU OF LABOR STATISTICS 


1952 1953 
SOURCE: RT MA 


SOURCE: U § DEPT OF COMMERCE 








CONSUMER GOODS MAKERS TO DO BETTER THAN IN ’52 


aoe oS 


UNITS 


1952 


1953 





HOUSING starts 

PASSENGER cars and trucks (U. S.) 

TRUCK trailers 

TELEVISION sets 

PORTABLE radios 

CAR radios 

CLOCK radios 

HOME radios 

WASHERS (electric and gas) standard size 
IRONING machines 

VACUUM cleaners (floor type) 

RANGES 

DOMESTIC cooking stoves (non-electric) 
DOMESTIC heating stoves (non-electric) 
OIL burners 

WARM air furnaces 

NON-ELECTRIC water heaters 
REFRIGERATORS 

TRACTORS, exc. garden type (no. shipped) 
FREIGHT cars 

RAILROAD passenger cars 

INDUSTRIAL electrical trucks (and tractors?) 
MECHANICAL stokers (no. of units) 

CIVIL aircraft 


1,091,000 
6,758,148 
67,380 
5,384,798 
1,332,990 
4,542,920 
TTT Nao 
6,751,452 
3,301,013 
277,900 
2,729,104 
1,269,509 
2,622,828 
4,142,076 
693,624 
865,164 
2,327,496 
3,797,260 
602,116 
95,988 
312 
5,784 
24,091 
2,472 


1,127,000 
5,533,178 
58,077 
6,096,279 
1,460,002 
2,729,070 
1,769,034 
3,753,128 
3,101,045 
202,143 
2,841,803 
922,386 
2,401,880 
3,687,553 
780,185 
910,219 
2,213,756 
3,413,602 
464,432 
79,332 
128 

7,409 
23,047 
3,509 


1,075,000 
7,500,000 
90,000 
7,500,000 
1,600,000 
5,500,000 
2,250,000 
4,500,000 
3,600,000 
225,000 
3,000,000 
1,300,000 
2,400,000 
3,500,000 
900,000 
950,000 
2,400,000 
3,900,000 
450,000 
84,000 
310 
9,000 
20,000 
4,800 





SOURCE FACTS FOR INDUSTRY, DEPT. OF COMMERCE 


BUREAU OF LABOR STATISTICS 


RTIMA 
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Al ROAD 5 MOTORS AND 
CONDITIONING CONSTRUCTION GENERATORS 
MACHINERY 


MILLIONS OF DOLLARS 





MILLIONS OF DOLLARS MILLIONS OF DOLLARS 
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1952 1953 19S4est 1952..—s«1953 


SOURCE: FACTS FOR INDUSTRY SOURCE: FACTS FOR INDUSTRY SOURCE, U S DEPT OF COMMERCE 


















INDUSTRIAL PRODUCTS TO HOLD UP WELL 













BLOWERS and fans (new orders) 138,925 136,285 155,000 









UNIT heater group (new orders) 61,698 56,632 50,000 
FOUNDRY equipment (new orders) 23,264 17,647 20,000 
INDUSTRIAL electric trucks (new orders) 43,500 24,784 21,500 
PUMPS (new orders) 80,208 70,630 67,500 
POLYPHASE induction motors (shipments) 171,683 157,014 150,000 
DIRECT current motors and generators (shipments) 26,223 37,254 35,000 
TRACKLAYING tractors (shipments) 263,579 280,841 310,000 
POWER cranes and shovels (shipments) 180,680 199,821 225,000 
ROAD construction and maintenance machinery (shipments) 151,779 159,592 150,000 






327,386 373,106 450,000 





AIR conditioning and refrigeration and equipment (shipments) 











1953 |: 
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WAGES CONTINUE TO RISE 
FASTER THAN PRICES 


PERCENT INCREASE 
® 7.8 - 








GE WAGE INCREASE 
WHOLESALE PRICE INCREASE 
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STEEL MILLS CONSTRUCTION GENERAL ELECTRICAL . AUTOMOBILES REFRIGERATORS AND 
AND MINING INDUSTRIAL MACHINERY AIR CONDITIONERS 
MACHINERY MACHINERY : : 


) AND McGRAW HILL DEPT ¢ 


Wav have risen much faster than prices in almost ie bi teel industry, where 
all metalworking areas during 1953. They have gone ‘ ! nol than offset by 
up pectacularly compared with the minute advance ! it i! is not a 

in the cost of living, which was Ip « ily 0.8 i nat tee] pri 


Construction and mining machine ry how the big ith wag ) granted back 


vest gain in wage rate in the accompanying chart ommensurate with higher wage 
Wave increased 7.3) in this field. Contrast this with » effect then 
the 2.6°7 increase in prices 1 son metalworking 


Soller 


The ame tory to found in general industrial a ye pe example 
machinery \ * Waye rate up 6.6 and price 
only 1.4 higher. The contrast marked to in the ag oO at vy VOrKe! rose 
electrical machinery industry W ape: have Bone up ' d rial rice made 
5.4 but prices have advanced just 2.1 oO mid 3. Pric for the en 
The refrigerator and air conditioner industry reveals lead « he previous yea) 
a harp contrast between the increase of wayes (5.4°% ) itt] ncres ! Wave rate 
and of prices (a bare 0.6, ). In the automobile industry al prod yn goes off some 
prices actually dipped a bit. They are 0.5 lower than vill | ! liminated altoget} 
they were in 1952. But the upward movement of wage longer will help fatten the weekl 
rates continues on its merry way. Wage rates today 
are 4.4 above the ‘52 level 
The sole exception to the general trend toward big 
ger increases In Wage rate than in prices Is on the 


fringe of Metalworking and not actually 
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WHAT’S HAPPENED TO WAGES 





INCREASE 





All Manufacturing Industries 

Durable Goods 

Non-Durable Goods 

Steel Mills 

Gray Iron Foundries 

Malleable Iron Foundries 

Steel Foundries 

lron & Steel Forgings 

Wire Drawing 

Tin Cans & Other Tinware 

Cutlery & Edge Tools 

Hand Tools 

Hardware 

Oil Burners, Non-Electric Heating & Cooking Apparatus 
Structural Steel & Ornamental Metalworking 
Boiler Shop Products 

Sheetmetal Work 

Stamped & Pressed Metal Products 
Machinery (except electrical) 

Engines & Turbines 

Tractors 

Agricultural Machinery (except tractors) 
Construction & Mining Machinery 

Machine Tools 

Metalworking Machinery (except machine tools) 
Machine Tool Accessories 

Special Industrial Machinery 

General Industrial Machinery 

Computing Machinery & Cash Registers 
Typewriters 

Service, Industrial & Household Machinery 
Refrigerators & Air Conditioning Units 
Electrical Machinery 

Communications Equipment 

Radios, Phonographs, Television Sets & Equipment 
Automobiles 

Aircraft 

Aircraft Engines & Parts 

Ship & Boat Building & Repairing 
Locomotives & Parts 


Railroads & Street Cars 


+ 6.0 
+6.8 
+ 4.5 
+7.5 
+69 
+7 
7 
+6 
+7 
+7 
+4 
+7 
+7 
+5 
+6 
+7 
+6 
+5 
+5 
+5 
+3 
+3 
+7.: 
+7 

+ 6.. 
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Manaamintrsnuichina! ts unfit. MACHINE TOOL SHIPMENTS 
REACH NEW POST-KOREAN PEAK 


















































FOREIGN WEW FOREIGN 
ORDERS ORDERS SHIPMENTS ORDERS ORDERS SHIPMENTS 





99.7 26.7 52.8 347.8 33.6 266.6 
89.2 18.8 56.1 318.8 14.4 279.6 
107.4 249 75.3 324.3 23.3 299.5 
98.9 17.4 61.6 293.5 15.6 307.9 
116.4 18.4 82.5 284.6 31.4 323.0 
124.1 23.0 919 342.9 20.3 330.8 
253.1 22.3 68.3 376.3 14.9 259.7 
305.1 34.2 95.7 31.1 22.7 317.0 
280.6 27.2 101.6 302.4 23.1 368.3 
289.6 49.5 100.9 243.3 22.5 357.8 
291.9 26.6 110.9 205.4 14.3 342.5 
410.1 112.8 135.7 225.2 19.6 355.0 





NEW FOREIGN NEW FOREIGN 
ORDERS ORDERS SHIPMENTS ORDERS ORDERS SHIPMENTS 





475.4 61.3 114.3 255.8 26.3 361.6 
615.5 78.2 123.8 282.1 22.9 354.5 
590.3 102.1 158.9 327.0 17.4 375.9 
516.1 66.1 157.7 276.8 13.9 372.7 
483.0 35.7 175.1 246.4 147 356.0 
558.8 56.4 182.8 273.4 16.6 342.2 
490.6 549 1447 247.3 18.6 267.6 
488.9 58.7 178.9 287.9p 17.9p 301 4p 
380.2 27.0 189.8 

403.9 41.1 221.3 PRELIMINARY FIGURES 

330.5 29.0 226.0 

376.5 18.3 264.7 Source National Machine Tool Builders Association 
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BACKLOGS OF EXPORTS FAR BELOW 
MACHINE TOOL ORDERS LONG-TERM AVERAGE 


SHRINK MILLIONS 


1952 





Machine Tool Exports $120.0 
Engine Lathes 73 
Turret Lathes 10.3 
Automatic Chucking Lathes 10.5 
Other Lathes 3 
Boring Mills 9.7 
Tapping Machines 19 
Milling Machines 23.2 
Gear Cutting Machines 74 
Drilling Machines 3.4 
Planers 9 
Shapers 3.2 
Surface Grinders 37 
External Grinders 9.4 
Internal Grinders 7. 
Tool & Cutter Grinders 1.0 
Other Metal Grinding Machines 6.0 
Other Metalworking Machinery 83 


MONTHS OF BACK ORDERS AT CURRENT PRODUCTION RATE 





Source Dept. of Commerce 


The machine tool industry has experienced an anticipated reversal of trend 
in 1953. Production got up to the highest level since early in World War II, 
partly through the help of subcontractors. Meanwhile defense requirements 
became increasingly satisfied, future armament tooling became less urgent 
and less in volume, and most government controls were lifted. Builders once 
again could concentrate largely on civilian-goods customers. Though civilian 
demand was good, backlogs dropped steadily in the face of very high output 
Exports sales have not maintained their traditional ratio (20°; ) to total sales 
and have mainly been bolstered by defense needs for Britain. Outlook for the 
industry for 1954 is healthy. But shipments next year probably will fall about 
short of the 1953 total of $1.1 billion 


BRITISH TAKE LION’S SHARE OF EXPORTS 


























west 
GERMANY 
SOURCE: U S DEPT OF COMMERCE 
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METALWORKING FACTS FOR 1954 


MILITARY AID TO ALLIES 


HELPS EXPORTS 


MILLION DOLLARS 
% CHANGE 


Foreign Trade 1952 1953 1952-53 








Total machinery and vehicles $5,121.8 $6,026.0 + 17.7 
Electrical machinery and apparatus 605.0 675.0 +11.6 
Engines and turbines 135.2 150.0 — 3.4 
Construction, excavating, mining and related machinery 500.00 515.0 + 3.0 
Machine tools and parts 130.1 150.0 +15.3 
Metalworking machines, parts and accessories 131.4 150.0 +14.2 
Textile, sewing and shoe machinery 107.4 90.0 —16.2 
Other industrial machines and parts 525.9 530.0 + 0.8 
Office machines and parts 89.1 90.0 + 1.0 
Printing and bookbinding machinery 28.3 30.0 + 6.0 
Agricultural machines, implements and parts 140.8 165.0 +17.2 
Tractors, parts and accessories 289.4 325.0 +12.3 
Automobiles, trucks, busses and trailers, parts and accessories 988.4 1,075.0 + 8.8 
Aircraft, parts and accessories 27.6 70.0 + 153.6 
Watercraft 50.9 70.0 + 37.5 
Railway transportation and equipment 79.7 85.0 + 6.6 
Other vehicles and parts 6.3 6.0 — 0.5 
Special category items ,266.4 1,850.0 + 46.3 





SOURCE. DEPT OF COMMERCE 


CANADA 

TAKES NEARLY 25% 

U S METALWORKING OF ALL 
Goops 


This year has been one of the best on record for shipments abroad of RANK MILLION DOLLARS 





metalworking goods. Dollar volume is estimated to be almost one-fifth 
more than in 1952. The total is put at somewhat more than $6 billion CANADA $1,400 
This excellent showing, one should hasten to explain, stems from the MEXICO 250 
need for military equipment and machinery by our allies, especially in VENEZUELA 225 
BRAZIL 150 
FRANCE 145 
COLOMBIA 140 
UNITED KINGDOM 130 
CUBA 120 


aaa UNION OF S. AFRICA 105 
metalworking shipments abroad next year, in spite of a slash of $1.5 ITALY 


western Europe and Britain. The automobile industry has accounted 
for nearly 18°) of the “mutual-aid” type of exports. Electrical machinery 
builders are responsible for about 11 

Some $6 billion earmarked for military aid is still available for spend- 
ing on metalworking goods in 1954. That fact is expected to stimulate 


100 
billion in new foreign aid. But dollar volume of exports overall probably 





will not be up to the 1953 figure. Scarcity of dollars, of course, is largely SOURCE. DEPT OF COMMERCE 


responsible 
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More and more metalworking companies are abandoning their rule-of-thumb FORMING & 


casual approach to equipment replacement. ’ FORGING 


They are establishing regularized replacement programs 
that carry on from day to day and from year to year without interruption. 


> 


_ INSPECTION, 
HEAT-TREAT, 
JOINING, 
FINISHING 


This report is designed to give you the basis for such a program. 
‘In the next 15 pages, 

the replacement formula of the Machinery and 

Allied Products Institute (MAPI) is described. 

So are other simpler formulas ; 
that may not be as scientific as MAPI. MATERIALS, 
In addition, the replacement practices” ‘ PARTS, 

of a number of metalworking companies are outlined. : SERVICES - 


5. 
J / f, 


PRIZE- 
WINNING 
IDEAS 


~ 


~ 


° 


REBUILT 
EQUIPMENT 

















MAPI... 


~«+ WHAT IT IS 






-- HOW IT WORKS 





The Machinery and Allied Products Institute 


has devised a formula, used today by many companies, 


to determine when to replace existing production equipment 


with new equipment that will do the job better and cheaper 


Errors in timing can be expensive. If the method for 
deciding replacements is prejudiced against purchase 
of new equipment, the effect will be to defer buying fat 
beyond the proper replacement time 

High costs will be incurred unnecessarily while 
waiting for operating expense to rise to the point at 
which replacement becomes obvious 

The decision to replace equipment too soon is just 
as important an error as to delay it too long 

Remember that the purchase of new machines is a 
long-range commitment. To time the buying properly, 
you must make reasonable assumptions and estimates 
about the future 

Remember also that the minute a new machine be- 
gins to operate, it is subject to wear and tear and 
obsolescence. A difference immediately begins to exist 
between its performance in service and the perform- 
ance of the best available new machine. This differ- 
ence widens as time goes on. The MAPI formula calls 
this difference “Operating Inferiority.” 

The object of replacing old equipment with new 1s 
to secure the lowest capital cost and the lowest oper- 
ating cost (operating inferiority). These two factors 
are reckoned in terms of the annual average for the 
old machine and for the new machine. The machine 
which yields the lower average wins. If the old ma- 
chine figures out to a lower cost, you keep it and 


postpone purchase of the new machine. If the pro- 
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posed new machine wins, you buy it and discard 
the old 

In measuring the operating inferiority of the ma- 
chine now in service you figure next years operations 
only Suppose you set up a comparison sheet listing 
the factors you intend to evaluate or on which you 
will make a specific estimate. Then enter only the 
differences in costs between the old and the proposed 
machines. Your sole job is figuring how much the 


f 


performance of the machine in service falls short of 


the new machine's performance 


ALLIS-CHALMERS MFG CO uses replacement analysis 
form closely resembling MAPI form. Its application is 
illustrated on next page. In the example given, the new 
equipment will save more than $15,000 the first year 
Allis-‘Chalmers management is convinced that scientific 


approach to machine tool replacement pays off 
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ALLIS-CHALMERS MFG. CO. — mi 
FORM NO. 5961-2-3 Cc 


PRINTED 12-80 - CAPITAL EQUIPMENT REPLACEMENT ANALYSIS 


rs works___ West Allis 


1 Subject of Analysis § Machining of Rear Wheel Stop 























Anticipated Rate 
3 of Production 













8 eee EE . - - —— — 


































































PROPOSED EQUIPMENT EXISTING EQUIPMENT 
4 Description: _ Special 5 Station _ ee Pa Oe | : 
s Drill & Tapping Machine ss | Description:__l=Spdi,s Drill Pressea = 
6 Est. Primary Service Life:_ > 7 ————————— | Sa aie oeinntadens ; sensed 
| Years of life 
7 Est. Terminal Salvage Value = (X) = $_None — to Date: ne eee ‘ Installed Cost: : 
8 Est. Cost Installed = (Y) = $25,685.00 | Location: #2 Tractor _. Dept. No.:__.2333 
x Intended Resale, Salvage or 
9 Terminal Salvage Factor = y=— ee TPeee ‘Disposal_Keep Conversion Value $ 
——— —— — — == 4. _ — a = —————— = —————_—_—— ———==— 
FACTOR PROPOSED EQUIPMENT EXISTING EQUIPMENT 
SSeS = oe = —_—_ 
| 
. as . ' 
10 Direct Labor (For Anticipated Production) : | £ 6,14:85.93 | $ 28, 305029 
11 Indirect Labor (For Anticipated Production) : | | 
12 Defective Material Labor & Works Expense: | | 
13. Down Time: | | 
14 Power Consumption: ; oa > | 178 lu i 258,06 
15 Tooling: - oe aa a | 
16 Guppliess os a | - ; | 
17. Floor Space: (if usable) Ss Saat en 5 cee a i ee bs _ 64,00 RS i 
18 Property Taxes & Insurance: — w x | 519.86 | | 
19 Norma! Maintenance: a -sa0 4 . | 300.00 
20 Special Repairs: — «a | ; | 
21 Sub Contract Costs: — ——— ia — | 
22 Other Items (explain on reverse side): | 
23 
ee — t t 
24 Totals: B $ 7,548.23 \A_$ 28, 563235 
i —> 3 + 7, 58,23 
26 Next Yrs. Variance in Operating Cor:: ( A Minus B): |c $ 21, 015.12 


27 (Next Years Capital Cost of Retaining Existing Equipment) 





28 Restorative Repairs $ | : ; : iD § 
oY ———y~ | ( Restorative Repairs $ xX 6% ) 

Resale, Salvage or Conversion Value 

29 of Existing Equipment $ x 6% | E §$ 

30 Salvage Value Loss, Next Year | F §$ 

31 Total Next Yrs. Cost for Existing Equipment (C + D + E + F) G $ 21, 915.12 
Total Next Yrs. Cout for Est. Cost Installed 

32 Proposed Equipment. Chart 164 % + Int. 6% Total 22 %7x $ |H $ 5» 650. 70 

33 First Years Gain (+) or Loss (—) thru replacing existing equipment (G-H) (taking 
into account Depreciation, Loss of Efficiency and 6% return on Investment) PLUS 15 36) Lo 
EE ll Calculated by: G. BRUSHE Date 8~11-52 





(Use Reverse Side for Calculation) 
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INSTRUCTIONS 


. Run out horizontal axis to estimated 
service life. 

. Ascend ordinate to point representing 
terminal salvage ratio. 

- Read point opposite on vertical scale. 

. Add interest rate to scale reading. 

. Apply sum as percentage of Challenger's 
acquisition cost. 


Result is adverse minimum. 


TERMINAL SALVAGE RATIO 
( Percent) 


1954 Production Planbook 








——— 





List the savings derived from increased speeds and 
feeds, from automatic features, from setup time and 
from multiple machine operation of the new equip- 
ment. Put down the savings in supervisory and admin- 
istrative costs as well as reductions in direct and 
preventive maintenance costs Record the avings in 
tooling costs that may come from the use of carbides 
Don't forget any reduction in poilage All of these 
factors may contribute to the inferiority of existing 
machines 

It may be hard to get some of this information. But 
draw upon your own experience and knowledge for a 
reasonable evaluation of the cost factors involved 

To the sum of the operating inferiorities you must 
add the capital cost, the interest on the present salvage 
value of the existing machine, and the prospective loss 
of salvage value during the next year. By keeping 
the old equipment, you are not availing yourself of 
money derived from salvaging that could be put to 
use earning at the same rate that other money in 
your business is earning. Each year the salvage value 
of equipment decreases; thus every year that you 
defer selling the old equipment means that much of 
a loss in salvage value 

To get the final figure for the old machine that you 
wish to compare with a similar figure for the new 
machine, you add together: (1) The yearly 1oOSS In 
salvage value (2) the interest on the present day 
salvage price of the old machine, (3) any capital cost 
and (4) the operational inferiority already described 
This final figure MAPI calls the “adverse minimum 

Though calculations on the present machine are made 
only for one year ahead, the operating inferiority of 
the proposed new macnine 1 estimated many years 
ahead You obviously cannot toresee the year by Yeal 
development of imperfections in the new machine 
Hence you calculate its inferiority at a constant yearly 
rate 


The first thing to do is to estimate the prospective 


service life of the proposed machine Thi ervice life 
span the year during which the machine can sue 
cessfully show superiority over another machine of 


later design. Bear in mind that the service life will be 


shorter than the machine physical life 

Purchase of the proposed machine Vill tie up tor 
a considerable time the mone invested in it. That 
money, if invested or used a operating Capital would 


return interest or income to the company. Figure out 


what that interest would be on an annual basi elect 
ing a rate close to the rate that your company 1 
earning on its operating Capital 
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pay-off period and return-on-invest- 
ment methods have serious drawbacks 


@ The ‘pay-off period” is a commonly used method 
of deciding whether to replace old equipment 
with new. New equipment must pay for itself in 
direct labor savings in a short time, usually two 


or three years 


@ The “return-on-investment’’ method, used by 
some companies, is essentially the same as the 
‘pay-off period’’ method but with a different 
twist. It provides that a new machine must show 
savings in direct labor cost the first year equal to 
say 25°% on the investment plus depreciation 
The pay-off period thus is four years. Sometimes 
it is only three years 


@ These two methods, which have the same charac- 
teristics, possess serious shortcomings. The briefer 
the pay-off period, the longer the old equipment 
is protected from replacement. Adoption of either 
of these two methods may be inviting disaster 
(except in a big mass-production industry with 
annual model changes like the automobile in 
dustry). Either method followed to its logical con- 
clusion would mean that a company would have 
plenty of money in the bank and also would 
have a plant ready for the scrap heap 


The next fep is to estimate the ulvave value ol the 
proposed machine at the end of it ervice like Your 
estimate naturally will be based nm present i ipe 
Ville But these value vont be tar out rf inne il 


uu bar the po sibility of a wat 
With thi information at hand, including the 1 
tulled cost of rhe new machine ou are ready tt) 


determine thie HaVerse minimum ol the proposed 


machine Apply the interest rate to the purchase price 


of the new machine and the result will be the cost 

rie year of tying upa mm of money in a capita 

et Ther ou hould et side each ear enough 

rie to enable ou to replace the proposed machine 

t the end { it ‘ oe le ! her i Dette machine 
( ri ! the t imket 

When the new machine finally replaced, it prob 

abl Vill have ome alvage or terminal value. To fine 

it vhat thi alue tl you must do more than take 

the nu bet { Cu if el «et l¢ ind ad cle { nt 





















the cost of the equipment Thi method fail to con- 


ider the geometrical decline of salvaye values as the 
machine yet older and tgnores the cost of setting 
aside each year the money to replace the machine 
eventually. You would have to make use of a comple 


mathematical formula 


MAPI ha 


f left to your own devices 


implified thi proce reducing it to a 


graphic illustration. Look at the heavy black curved 
lines on the accompanying chart. They represent the 
alvage alue in terms of percentaye The horizontal 
figerive ie the ervice§ life in yeat The vertical 


fire mn terms of percentage are the annual eQuIy 
alent at capital cost By applying th percentage to 
the purchase price of the equipment, toge ther vith 
the interest rate you get the adverse minimum of the 


propo ed machine 


These are the advantages 
of using the MAPI formula: 


It gives a definite answer to the problem of 
when to replace. When the adverse minimum of the 
proposed machine ts le than that of the old machine 
purchase of the proposed machine is indicated 

It provides a means for figuring the cost of not 
replacing. The dollar figure howing the gain fron 
replacement also can be used to indicate the loss from 
keeping the old machine in service for one more yea! 

it furnishes a good tool for budgeting equipment 
expenditures. If a company cannot afford to buy all 
the me machines that should be purchased, it can put 
a price tay on all the old machine to show the cost of 
not replacing them for another year. The variou 
projects then can be arranged in order of relative 
urgency and those projects can be given” priority 
which offer the greatest advantage per dollar of capi 
tal required 

It makes full allowance for future deterioration 
and obsolescence to be expected on the new machine. 

It is rooted in a firm basis of theory spelled out 
in complete detail in George Terborgh’s book “Dy- 
namic Equipment Policy.” Assumptions on which the 
formula rests are known and clearly stated 

The actual mechanics of the calculations are not 
difficult, thanks to the shortcuts provided, such as 
the graphical solution of the problem of finding the 
adverse minimum of the proposed equipment 

It can be applied to a single machine or a num- 
ber of machines or a combination of replacement and 
expansion. 

The MAPI replacement formula is considered the 
best and the most scientific method thus far devised 
for measuring the advantages of a new machine's 
performance against the performance of an existing 
machine. The formula is being used extensively by 
many metalworking companies. Each company varies 
the application a bit to suit its own requirements and 
its own ideas. More and more companies are adopting 
the formula as time runs on 

But present users and MAPI officials themselves 
probably would be the first to admit that the MAPI 


formula falls short of perfection. It does have its 
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weakne es It i not satistactory tor judging whether 
macning should be replaced in toolrooms At least 
ome machine tool users have found it cannot be ap- 
plied ucce fully to extraordinarily large purchases, 
uch as a machine elling for $300,000. In one case of 
this kind, the MAPI formula was used to try to 


justify the expenditure, but the results were negative 


The customer went ahead and bought the machine 


anyway because he really needed it 

The chief weakness of the MAPI formula, according 
to its critics, is that it is only as good as the estimate 
used with it. The ability to make estimates and to 
forecast operations is the crux of the problem 

Paul T. Norton, Jr, formerly vice president and 
treasurer of the Kilbourne & Jacobs Mfg Co and an 
authority on depreciation is one of the most severe 
of the critics. He incidentally has a formula of his 
own, which is described later on in this report. His 
greatest objection to the MAPI formula that “the 


average user will not understand enough about the 


theoretical basis of the method to make it safe to use 
the method.” He “questions the validity of a method 
which in effect seems to force the proposed machine 
into a straight jacket based entirely on a guess as to 
the service life of the proposed machine 

The MAPI ftermula brings in future obsolescence 
by making two fundamental assumptions that Mn) 
Norton believes are not typical of the average case 
The first assumption is that the proposed machine will 
accumulate operating inferiority (a combination of 
obsolescence and physical deterioration) at a constant 
rate over its service life. The second assumption is 
that the proposed machine will be merely the first 
of an indefinite series of machines that will become 
available each year forever, all having the same “ad 
verse minimum” as the proposed machine 

Discussing general, Mi 


Norton points out two errors to be avoided in apply 


replacement formula in 


ing any formula. One is the a umption that any 


saving in direct labor cost from the replacement will 


be accompanied by a corresponding saving in over- 
head expense The other is in charging the proposed 
machine with the difference between the undepre 
ciated value and the salvage value of the old machine 
He stresses that no consideration should be given to 
the book value of the present, or old, machine 

Some sellers of production equipment back away 
from using the MAPI formula in selling their machines 
because they feel that it is too “highbrow They 
believe the formula more of a handicap than a help 
The master mechanics with whom. the y deal don't 
understand the formula and. are ispicious of it 
they claim 

It is well to point out that the MAPI formula 
not intended as a substitute for good judgment in 
making the decision about whether to replace or not 
The formula is a convenient and practical means for 
bringing all the cost and savings elements to the 
attention of management. Judgment still must be 
exercised by the purchasing officials. As one company 
put it, “We use the MAPI formula and add to it a 


liberal sprinkling of horse sense 
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WORK SHEET 


The Cos of the New Machine is $ 



















OLD MACHINE NEW MACHINE 
Direct labor cost per hour ’ ‘ 
Fringe benefus per hour s 5 


Total hourly labor ce 





i per hour : 5 5 





Divided by the aumber of parts produced per houwr-waits ) ‘ ) 
Gives os woul labor com per piece ‘ ’ 
. 
The new machine produces pieces per day 
P As per piece on old machines they would cc s 
Acs per piece on new machines they would com ’ 
Labor savings per day 5 
‘ Annual savings, labor (40-hour week, $0 weeks per year) 5 
Escmated addiuional savings per year 5 
Total Annual Savings . 
. 
Desirable anoual rate of recovery of capital invesied in the new machine assuming 
it has a 10-year* profitable life (1 10 of cost) s 
Amount recovered annually tax-free by 20-year* depreciation schedule (14 of above) PY 
Additional amount to be recovered annually owt of prot s 
Earnings required anaually before taxes (at $8%) Ww recover above amount 
(above hgure divided by 62) s 
Annual capital recovery required over the 10-year period, $ from 
Jepreciauon plus § from prott betore taxes s 
. 
Total anoual savings ‘ 
Required anaually for recovery of capital ‘ 
Anoual net return on tnvesiment ‘ 
Rate of annual rewrn oo capital invested; annual net rewrn of $ 
divided by $ the cost of the new machine ” 


These per sods wary. of course depending on the mature of the machine amd the prods 


HAS SIMPLE METHOD 
. FOR CHECKING NEW MACHINE SAVINGS 


A practical Means Of measuring the savings trom re- Step No. 2 to determine the tof fringe benefit 


ion and being used by me compan It is |e nemployment and old age benefits (social sec ty) 


complicated and le cientific than the MAPI formula pala cation and holida our ! Irances ad it 
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Step No. 3 has to do with depre¢ lation allowance and 
federal income taxe The money to be invested in a 
new machine hould be recovered from its earning 
before a still newer machine or a new method makes 
it obsolete. It usually should be written off in 10 years 

Despite the Treasury's insistence upon a long-term 


recovery (15-25 years), you still can get the total cost 


machine bac k in 10 year One hal 
a tax-free basis by vable depres lation 
id the other half 

more imple caiculi mm determine the 
1 on the capital iny ibtract the 
amount required annually for of capital in 


10 years from the annual calculated 


PAUL NORTON DEVELOPS NEW METHODS 
FOR FIGURING REPLACEMENTS 


Puli T Norton, Jr, formerly vice president and treas 
urer of the Kilbourne & Jacobs Mfg Co, Columbus, 
Ohio, has devised a method for calculating the desira 
bility of replacing old production equipment with new 

He begins by determining the minimum attractive 
rate of return (or interest rate) at which one would be 
willing to make an investment in a new machine. Each 
investment, present and proposed, is then charged with 
an annual investment figure equal to the sum of the 
minimum attractive rate of return plus half of the in 
vestment in each machine 

Only half of the investment is used because it is 
assumed that the investment will decrease to zero dui 
ing the period studied, through application of straight- 
line depreciation. This is only an approximation of the 
correct figure, but is accurate enough for all practical 
purposes, especially if the write-off period is to be 
10 years or less 

The investment figure to be used for any proposed 
machine is the cost of the machine. For the machine to 
be replaced, the investment figure is the realizable 
value, which may be the second-hand value, scrap 
value or value to the owner for some other purpose. It 
is not the sum that the machine cost when new 

The most difficult part of any replacement study is 
to set the write-off period to be used fer the proposed 
equipment and the old equipment. In most cases, it 
should be less than the expected full service life. It is 
not desirable, however, to use very short lives. If that 
is done, desirable replacements often will be passed ovel 

The thing to do is to make the best possible estimate 
of the period that will elapse before the proposed new 
equipment will lose its ability to earn any part of its 


investment in competition with the new and better 


40 


machines that will be developed later. One should 
consider possib!e changes in service and the fact that 
many machines are gradually downgraded to part-time 
or standby service 

After the annual charges for capital recovery, with 
depreciation and interest, have been calculated for the 
proposed production equipment and the old equipment 
it is simple to charge each one with the annual operat- 
ing costs for achieving the anticipated output. The sum 
of all these annual charges may then be compared; and 
a replacement would be in order if the total annual 
charges for the proposed equipment ts less than the 


total annual charges for the present equipment 


The basic question to be answered when considering 
replacement, Mr Norton contends, is whether the in- 
vestment will be recovered during the period when 
the equipment has earning power, plus a return on the 


investment while the investment is being recovered 


Mr Norton points out that his method does not in- 
volve any formula whose derivation must be learned 
All persons having the responsibility for approving re- 
placement will understand how to make the simple 
calculations called for They are making Suc h calcula- 
tions regularly for other purposes 

The Norton methed gives ful! consideration to future 
obsolescence, Consider several different proposed ma- 
chines, all having an expected economic life of 10 years, 
but where in one case obsolescence may be rapid in the 
early years and in another case may be slow at first 
and faster in the later years. Such differences would 
be given full weight. The capital recovery period for the 
machine with rapid obsolescence in the early years 


would be shorte1 
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ALL SAVINGS, NOT JUST 
SHOULD BE FIGURED 


+ Estimated total pieces to be produced/year 
+ Productive machine hours/year required 
Downtime for setups and tool changes, estim 


TOTAL MACHINE HOURS REQUIRED 


Direct labor wages/year (all shifts) 
Unemployment compensation, old age benefits. retirement 
cost, vacation, and sick poy, workmen’s compensation, 
insurance and other fringe benefits /year 
Machine maintenance, cos!/yeor 
Power consumption /yeor 
Materials handling eliminated, cost/year 
Supervisory or overhead cost/year __ 
Tool cost/year. Tool inventory required, too! 
grinding cost, lobor for tool changes, setup, etc. 
12. Estimated savings in scrop/year 
13. Estimoted savings, assembly cost/yeor 
14, Estimated savings/year other operation _ 
15. Floor space saved. Valve/yeer. Include rent value, 
heot, light, power, supervision, ond maintenance 
16. TOTAL OPERATING COST/YEAR. 


17. Cost per piece 8 
18. ANNUAL SAVINGS... 


19. “MACHINE less tooling ._. 3 
iD, CUTIE, oi ook cS es 


24. Allowable depreciation (a) in line 22.. __ 
25. TOTAL COST PER YEAR ___ 


27, Cow 10 recover capital 25)... nnn 
2B. Cleor net revenve/yest 


ona eeheweee 


Direct labor cost may be only the beginning in figuring 


savings from new equipment. It has been known to be 


as little as 12 

That's 
should b sure to considet all the Savings that the new 
machine will make compared with the old machine. If 
he decides only on the labor-saving factor, he may not 


buy the new machine at all. But if sees clearly in 
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why the prospective buyer of a new machine 


DIRECT LABOR, 


dollars-and-cents the other savings too, he will make 
the purchase 

Athel Denham, head of Denham & Co, Detroit, has 
devised a simple chart on which any metalworking 
company ean figure with ease the total savings to be 
made if it buys a new machine, The chart is reproduced 
herewith. Numbers 


on the chart 


hereafter refer to numbered lines 


1. Remember that a machine running only one shift 
or less instead of two may give bigger savings than a 
machine operating Continuously 

2. Divide the figure on line 1 by the old and new 
machine hourly outputs at rated efficiency to secure 
the machine hou 

3. Downtime can run high on some types of older 
machines 

41, Machine hours are the base for figuring direct 
labor costs 

5 Operators wages are calculated from line 4. Re 
member different shifts have different rate 
member that machines can stand idle much of the 
time, having produced enough for two weeks during 
the first week. The operator can be put on another job 
and his cost be saved 

6 Fringe costs are voiny up yea by Veal 

7. In figuring maintenance cost, you should keep in 
mind the expense of rebuilding old machine 

& Powe) 


is especially true if one new machine replace everal 


savings may be more than you think. That 


old Ones 
9. Less materials handling is a basic reason for buy 
ing some new machines 
10. You can reduce overhead by 


production machines fewer hours per year 


runninp highe ! 


11. Tool cost is one of the most neglected items in 
figuring machine-tool replacement. The original cost of 
the tool may not be much, it’s the upkeep that run 
up the cost 

12. Cutting scrap loss is a good reason for buying 
certain precision machine tool 

13. As 


accuracy may mean eliminating selective fits 


embly costs should be checked into. Greate: 
requiring 
more operation 

14. Many new machine are o accurate that subse 
quent finish cutting or grinding operations become un 
necessary 
vorth? This i 


when one machine to take the place 


15. How much is floor pace 
importance 


several 





piece 
Line : é concerned 
thie propo ed action You 
Line 
Ciatior 
Irom j ne 
the rate 


vy depreciation. Mai 


depreciatior 


COLOR USED TO DRAMATIZE REPLACEMENT 


The G A Gray Ce 


to dramatize for the management exactly what is the 


Cincinnati, uses a unique method 
physical age of its production equipment 

It has developed a large-scale map of its entire shop 
with each machine tool shown in its proper place in 
profile. A color code was devised to indicate the age 
of the various machines 

Green represents a machine less than 10 years of age 

Blue represents a machine between 10 and 20 years 
old 

Brilliant red is used to designate “any horrible an- 
tique” of 20 years or more 


The management's first objective, when the plan was 


adopted, was to eliminate all the red from the map 
That was done long ago 

At present the status of each blue unit is being re- 
viewed regularly. Many of these units show the need 
for probable replacement 

The green units are not immune to critical examina- 
tion. Some machines in the “under-10-year” class have 
been replaced, despite the fact that Gray’s shop is a far 
cry from the 24-hour -a-day production line 

The age-of-machines differential used by Gray cor- 
brackets used in American 
Metalworking 


responds to the age 
Machinist's 


Equipment 


Inventory of Production 


OLDEST EQUIPMENT ISN’T ALWAYS REPLACED FIRST 


E.. h proposed capital expenditure ove $2000 is ana 
lyzed, on the basis of the MAPI formula, by 
plants at Mt Vernon, Ohio 


the Coope ! 


Bessemer Corp, which has 


and Grove City Pa 


Preservation of its fixed asset and prompt realiza 


tion opportunities to increase revenues and to mia ke 


avings are viewed by the company s management 


a among it most important functions 


analy are prepare d im quad 


Adverst minttuim 
ruplicate and distributed to the works manager and 
the treasurer (two copies) The plant analyst retain 


one Cops The treasure! co : vhen approved by 


' 


him, are ubmitted to a review I of sever 


, 
members, with the treasurer Repre 
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approval ol 


sentatives from both of the company plants are on the 
committee 

Savings revealed by application of the MAPI formula 
are not the only 


factor considered I determining 


whether to buy a new machine. Sales outlook, produc 
tion de ve lopme nt and the compar il capabili 


ties are looked at. The intere 
vhole rather than the interest 
veighed 
Projects approved by the 

ented to the board of directo: 


capital outlay 


{ approved the con 
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machine replacement 


ment then 


placement 
Comparing 
ame type 
VOUK 

con 

but 
repiaced 
de the right 
danger in too 
machine 


be made 


In choos 


found that suggestior i \ 1 by pliers have beet 


company has 


invaluable. Intimate with equip 


ment supplie: ve helped th ! y to guard 


against inadequate knowledg develop 


ments 


cost of keeping 
old machines —$600,000 


Intangible savings resulting from replacement 
of old equipment with new sometimes add up to 
more money, if properly analyzed, than the 
direct savings, such as labor and scrap 

To illustrate: An eastern metalworking shop 
bought six multiple-spindle automatics to do the 
same amount of work formerly done by 16 older 
model machines. The new machines required 
more frequent set-ups than the old. They had to 
have the same number of operators. Little labor 
economy was involved 

But a saving of about $90,000 a year stemmed 
from the use of much smaller floor space, from 
less materials handling and from economical 
storage of cams. The total investment was only 
$130,000 

If direct labor savings had been the sole deter 
mining factor, the new machines would not have 
been purchased. Investigation showed that the 
company had been ‘‘holding an umbrella’ over 
the old machines for 10 years, because replace 
ment was not justified on a strictly labor-sav 
ing basis. Cost to the management of keeping 
the old machines so long was estimated to be 


$600,000 


CAPITAL INVESTMENT PLANNED 5-10 YEARS AHEAD 


Planning capital investment fiv n years in ad 
vance to secure the highest pos ible productivity pel 
employee is one of the three main planks in the plat 
form of the Standard Pre 


The platform: To have one of the most modern plant: 


ed Steel Co, Jenkintown, Pa 


in America 

The other two planks (1) A bold attitude toward 
capital investment in modern plant, equipment and 
and (2) Quality 


contro] of the company roduct based on the best 


working environment for employee: 


available plant and mach 


The company estimates hat today models of ma 


chine tools, on the average, will produce 1% to 3 times 
the amount of 1945 models. What's more, the quality 
of product is better 

Standard Pressed Steel oper: on the theory that 
there should be a surplu: power rather than 
manpowe! It possess I i! s for ‘very 


8% ope! 


ators 
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Here is how the manayement figure Interest on 
$10,000 machine is less than $10 a week. That i equiva 
an operatot! pay for only 
cheaper to shift a man from one m 
than to shift a machine trom one 
for downtime on both the man and the 
This machine surplus gives flexibility and provi 
adequate production facilities when business is at a 
It also cuts costs by reducing or eliminating cleri 
ventory personnel. By integrating manufacture 
single product cn efficien ugh-speed machine: 


the company has reduced in time for material 


and the need for in-proces iven contr 


new-equipmen 

existing need 

ure that 

nsul maximum productivity 
As much care hould be 


$14,000 machine tool a the 





getting a $1 million order. It usually takes a $1 million 
sale to supply the profits to buy that machine. When 
the value of capital investment is looked at in these 
terms, it is easy to see why plant executives should 
spend more time wisely allocating their funds to the 
best advantage 

In 1949 Standard Pressed Steel began a 10-year pro- 
gram of plant expansion and modernization to cost $10 
million, By careful planning the company telescoped 
the program into three years. Here are a few examples 
of what has been done 


Handling costs were cut in half and output increased 


NEW MACHINES MUST PAY 


A new machine tool must pay for itself within four 
years, and transportation and work-handling equip- 
ment within nine to ten years, to warrant purchase by 
SKF Industries Inc, Philadelphia 

The company strongly believes in and strives for an 
orderly method of machine replacements, of acquiring 
new machines to make new products, and of utilizing 
improved production processes 

These matters cannot be left to chance. They must 
follow reasonably well the technological developments 
in this country and in Europe to avoid mistakes and to 
secure the best long-range results in production econ- 
omies. 

The management has tried to broaden the knowledge 
of new equipment among its factory supervisory and 
methods personnel by: (1) Increased attendance at 
machine tool shows and exhibits; (2) consultations with 
sales representatives of machinery builders; and (3) 
reading. The main theory is that the men operating a 
department or division should be familiar with costs 
generally and should know reasonably weil what new 
machinery will give the greatest return for the in- 
vestment 

SKF believes it highly desirable for the responsible 
foreman to be in agreement with the management on 
the new machines to be bought. The foreman, in fact, 
should take the first step toward procuring the proposed 
new machines. 

Here is the way in which replacement works 

Once a year every general foreman reviews every 
machine in his department. For this purpose the man- 
agement furnishes him with a list of the machines by 


types and ages 
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50% by installing an overhead chain conveyor and 


modernizing the press shop 


Loading time for a car of machine turnings was 
slashed from six man-days to 60 man-minutes by in- 


vesting in a central automatic scrap disposal unit 


The output of fork-lift trucks was doubled by invest- 


ing in two-way radio control 


Workers increased their individual output substan- 
tially by being put at individual work benches instead 
of being seated as a group at one long worktable, The 
worktables proved to be a good investment 


OFF IN FOUR YEARS 


The factory manager and the vice president in charge 
of mechanical developments review new methods of 
production, at the same time that equipment require- 
ments are being re viewed. Some of these new methods 


may be adapted to the particular operation 

direct replacement, machine for machine 
The foreman then estimates the desirable retirement 

(1) His 


knowledge of the equipment on hand and its condition: 


year for the existing machines on the basis of 


and (2) his knowledge of available new equipment 

At this point it sometimes is found that no suitable 
new machinery is available, or that the new machine 
has only a few improvements over the old, or that it is 
too costly. If so, the decision may be made to rebuild 
existing equipment. 

The complete capital replacement improvement and 
rebuilding budget proposal, arrived at item by item 


covers a period of two years ahead. Before the factory 


management can act upon the proposal, however, the 
company's chief executive must approve the total year- 
ly expenditure. His decision will depend upon business 
activity in the different product lines and the com- 
pany s prevailing cash position 
Budget for the first year 


alte! approval remains 


fairly firm. The projected second year’s budget usually 


is subject to considerable change. Preference i given 
to direct replacements without much calculation about 
economy. When a machine is worn to the point of un- 
reliable operation, it obviously should be replaced 

In cases of replacing a good machine with a new and 
more efficient one, the payoff period is carefully figured 
It must be not more than four years for a machine tool 


as already indicated 
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PERCENTAGE OF SALES DOLLAR 
SET ASIDE FOR NEW MACHINE PURCHASES 


A: the close of each four-week accounting period the 
Jones & Lamson Machine Co, Springfield, Vt, sets aside 
of its net sales dollars in a spec ial bank account to 

be used solely for purchase of capital equipment 

This money directly reflects the current value of the 
dollar and there by keeps pact with increasing price: 
In contrast with a funding program based upon de- 
preciation reserves, Jones & Lamson’'s method provides 
enough of today dollars for current purchases of new 
machines 

This policy is not new. It dates back to 1946, when 
the board of directors adopted it and made it unnec¢ 
essary for the board to pa ipon each machine pur 
chased. The percentage I ales dollar to be put 
aside is reviewed periodically. Unusual capital outlays 
such as for plant expansion or for an exceptionally 
large amount of machinery submitted to the board 
for special approval 

At the end of each year a care fully prepared re place 
ment progran i established for the following year 
A working forecast of funds available is made by com 
puting them from the 2°; of the anticipated shipping 
schedules for the ensuing yea) 

The replacement program is based on the MAPI 
formula of comparing hallenger” with “defender 


When a machine show gn 


age vork load and perlormance ire reviewed to de 


{ becoming obsolete, its 

mine the v f Th lusions are presented 
termine the wear tactol he conclusions are presentec 
at a meeting of the factory manager, chief process en 
A 


gineer, plant superintendent, production manager, and 


maintenance and equipment engineer. This group de- 


cides what type and make of machine is to be bought 

A requisition then is written by the factory manage 
and is sent with an explanatory memorandum to the 
general manager. The memorandum describes the sav 
ings in dollars to be realized by the machine. The gen 
eral manager then approves or questions the requisi 
tion. The infrequent question usually pertains to the 
claimed money saving 

The special replacement fund administered by 
the company’s treasurer. Withdrawals are the actual 
amounts paid for capital equipment during the pre 
vious four-week period. In actual practice, the invoice 


for new equipment paid out of the general working 
fund. At the end of each peri oper funds are 
vithdrawn from. the pecial 1 lacement tund to re 


mburse the working fund 


At the start of each period the company ountant 
prepares for top management a report showing: (1) 
The amount of cash in the special fund; (2) amount 
deposited to the fund, based on the previous period's 
net sales; (3) amount withdrawn from the fund in the 
previous period; (4) balance in the fund at the end of 
the period; (5) itemized commitments against the fund 
and (6) amounts over or under committed. The amount 
over-committed is set by the board of directors 

This program provides adequate cash to carry out 
a continuing predetermined capital assets replacement 
program in Jones & Lamson’'s own plant Result A 
modern well-equipped factory. The management is ful 
filling one of its prime duties — to maintain its stock 


holders’ tangible equities 


SMALL SHOP HANDLES REPLACEMENTS INFORMALLY 


typified by S w Manufacturing 


} 1 | vs . ot 
wood. Ill. often feel thi a tormal ystem ol! 


placing 1a machine l ve device to 
back up decisio! which houd be obviou Jecause 
the operation | mall enough for everyone concerned 


to be thoroughly familiar vith departmental detail: 
replacement is handled although it has a 


definite goal 
Snow Mfs goal 
equipment particularly 


trary to much industry 
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ing off in greatly increased output vith the same o1 
fewer people in productive work. In fact, output has 


doubled, wi 15 fewer men in the shop. The gain ha: 


been made through increased output per man, made 
ible by having a relatively high capital investment 


of machinery | 410 5 year 


macnine tool Is 


idle 





ARITHMETICAL PROOF REPLACES GUESSWORK 


The Barber-Colman Co, Rockford, Ill, is 
cessfully a method of replacement analysi 
the MAPI formula, to decide whether it should replace 


old equipment in its 


using su 


based on 


Salesmen also em 
hould buy 


and textile machinery 


own tactory 

ploy it to convince customers that they 

the company’s hobbing machine 
Benefits to Barber-Colman are 
] Money for 

to the best advantage 


replacement ol old machines Is spent 
Arithmetical proof of savings 


eliminates guesswork 


2 The economics can be dete rmined ol buying new 
equipment to do work formerly subcontracted 

3. Management now knows how expensive it is to 
retain old machines, and how profitable it will be, in 
actual savings, to buy new ones 

4. Every piece of plant equipment is reviewed regu 
larly on a “replacement analysis” basis, to give an 
exact measure of equipment efficiency 

5. Shop supervisors are more conscious of the good 
or bad performance of their machinery 


All requests for a 


methods department, where the actual analysis is made 


“replacement analysis” go to the 


Each analysis is reviewed by the methods and _ the 


SPECIAL FUNDS 


Milwaukee, uses the MAPI formula 
The plant 


ponsible for up to-date 


The Falk Corp 


to decide what new equipment to buy 
engineering department is re 
records of maintenance charges and new developments 
in machine tools. When it decides that a new machine 
should be purchased, a recommendation is submitted 


to the Capital Equipment Committee. This committee 


APPROPRIATED 


production-control departments before being sent for 


a decision to the works manager 
come most tre- 


Requests for replacement analysis 


quently from the methods department, which 


ways on the alert to reduce costs. Foremen and super- 


intendents are another source. Their requests are 
usually discussed with the production-control or works 
started. The works 


and the general manager may ask at times 


manager before an analysis is 
manage! 
for a replacement analysis on individual pieces of 
equipment 

Any of these factors may be involved in a request 
1. Replacement of one machine by a newer model 
of the same machine 

2. Replacement of one machine by a different ma- 
chine 

3. Replacement of a group of machines by a differ- 
ent machine or group of different machines 
4. Replacement of a hand operation by a machine 
or group of machines 

5. Elimination of a complete process or work shift 


by additional machinery 


FOR REPLACE 


then reviews the capital equipment budget, to deter- 
mine whether the purchase should be authorized 
Falk endorses the idea that the 


depreciation account does not offset capital expendi- 


wholeheartedly 


funds are set aside 


ufficiently to make 


tures for replacement. Each year 


to bolster the depreciation fund 


needed replacements 


SIMPLE RULES REPLACE ELABORATE FORMULA 


recognizes the 


The Roto: Tool Co Cleveland, Ohio 


importance of equipment replacement by putting its 


program directly under the supervision of two top 


executives. It regards the subject as of vital concern 


requiring the time and judgment of management 
It proceeds on the theory that equipment may be 


replaced for four different reasons 
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1. Replacement for profit. This 
chine that will cut costs arid 
reasonable time 


Be Cause 
A ith new 


Pure or unavoidable replacement. 


long wear on existing machines, r¢ piacement 


machines becomes unavoidable If VO don t replace 


you invite higher operating loss« 
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3. Quality replacement. Main aim is to improve the 
tolerances of the finished piece. It is a particularly 
difficult problem to lick, because of the many item 
involved in today’s factory processes 

1. Secondary equipment replacement. This involves 
the addition of new forms of equipment to provide 
better metal services or to improve quality. Tumbling 
barrel night be some of the 
items affected. Buffing and polishing too. Better in- 


spection equipment is included in this category 


Monro Calculating Machine Co, Inc, Orange, N. J., 
does not follow a formal procedure in replacing its old 
equipment. It does have an informal plan, however, 
that probably is typical of many metalworking firms 
It goes on the theory, to begin with, that some ma- 
chines that are operated only on a limited scale are 
still serviceable after many years of use and do not 
warrant replacement. On the other hand, machines in 
frequent use become worn out or outdated much more 
rapidly 
The replacement proces begins with the foreman 
or supervisor. He recommends replacement when an 
existing machine seems to him to be doing a job less 
well than a newer machine might do it. The plant Su 
perintendent and plant manager, by the way, consult 
foremen about new equipment requirements each yea! 
The plant superintendent, to whom the foreman 
1akes the request for purchase of a new machine, dis 
cusses the request with the foreman. Through experi- 
ence or by keeping informed of the latest available 
equipment, the two arrive at a specific replacement to 
best fit the shop need 
In arriving at this decision, the superintendent studie: 
such factor as the degree of obsolescence of the old 
machine, main ance cost and the increased produc 
tion to be derived from the proposed new machine 
When the uperintendent ha satisfied himself as 
to exactly what he wants, he recommends to the piant 
that the machine be bought tating the neces 
and urgency thereof. If the plant manager approves 
authorizes the superintendent to originate the pur 
the desired machine and okays it 
e order then i nt to Vi resident 
in charg ~ manufacturing, who finally IZ the 
orde} nl i order 1 ol ucn jatul that it 
require further approval 


A a Iror tne procedau 
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placement problem is tackled thoroughly, the need fo 


! 


fe 


I 


The Rotor management believes that once the re- 


laborate formulas 
epay”’ as the basis 
hine replacement 
Most companies a 
nent, H P Bailey 


fo 
disappears It uses the time to 


lor arriving at a decision on ma- 


re so tal behind on their replace 


Rotor’s president states, that they 


could pick the best half of all the possible replace 


t 


nent cases studied 


f making a nice pi 


placements at Monr« 


( 


1) Vice president 


production manage! 


the next few years and be sure 


ofit on the investment 


also originate at these sourees 
in charge of manufacturing: (2) 


(3) engineering department oO! 


tool engineering de partment, { 1) method department 


r time study depart 


ment 


new replacement concept= 
REVIEW AN ENTIRE PLANT 


A new concept of obsolescence or replacement 
is developing in the Detroit area. Instead of re- 
viewing individual machine tools for obsoles- 
cence, manufacturers now review an entire plant 
or section of a plant for making a product or a 
component. At the same time consideration is 
given to the (1) Design of the product for ma- 


terial, packaging 
design and locati 


and marketing savings; (2) 
on of the building for layout 


and transportation savings; and (3) machine 
tools and materials handling equipment for pro- 
duction savings. It is not advisable to consider 


replacement of a 


single machine tool when its 


life will be shortened by a product that may be 


partially obsolete. 


Another factor militating against replacement 
of individual machines is the loss of profits while 
changes are being made. Such losses often are 


greater than the 
when a complete 
building and mac 


savings. This does not arise 
new unit comprising product, 
hinery replaces an old opera- 


tion. Then the obsolete product is kept in produc- 


tion until the new 


product is ready to take over 


on a large scale. Thus no profits are lest during 


the change. 


Ralph E Cross, executive 
vice president, Cross Co 





EVERY MACHINE REVIEWED EVERY OTHER YEAR 


Mo rean Manufacturing Co, Worcester, Mass, follow 
an informal replacement policy typical of many me 
Every 


viewed every other year, and each year all equipment 


dium-sized shops piece of equipment is re- 
with less than five years of remaining life is put on a 
special list, along with all equipment considered ob 
solete, regardless of its age. All equipment on this list 
is checked, and, for those pieces of equipment which 
should be replaced, a note is made of the degree of 
urgency of the need for replacement 

Four sheets are made up, headed 

Urgent Replacements 

Desirable Replacement 

Other Recommended Replacement 

Other Comments 

The equipment which has been noted as “at or near 


the end of its useful life” is then listed on one of these 


sheets, and at the bottom of the sheet comments are 
made about any machine which should be replaced by 
a special purpose, or different type of, machine 

When these classifications are complete, the vice 


president-operations, works manager, methods engi- 


neer, and superintendents of the two plants decide what 
machines should be bought. The vice president then 
makes an appropriations request to the Board of Direc- 
tors, which approves or disapproves the expenditure 

Purchases are made out of current funds, so the 
extent of the replacement program at any time is a 
function of available working capital. Minimum ex- 
penditures equal current depreciation, but general 
practice is to exceed this figure considerably, because 
present-day conditions are such that depreciation funds 
are entirely inadequate to make all necessary replace- 


ments 


EVERY 10-YEAR-OLD MACHINE CRITICALLY EXAMINED 


A midwestern machinery builder makes an annual 
survey of the work done by every machine tool in 
its shop 10 years old or older. This means that once 
a machine tool becomes 10 years of age, it is examined 
critically every 12 months thereafter to determine 
whether its work can be done more economically by 
other machines. 


This procedure is part ol the company s policy to 


replace any machine tool, regardless of age, wheneve 
the required investment can be recovered in savings 
within a reasonable time. The “reasonable time” will 
vary from case to case and may be affected by many 
factors 


In estimating the economical operation of a machine 
the management looks at these factors (1) Direct 
labor; (2) repairs; (3) tool costs: (4) savings from 
greater accuracy; (5) investment required and (6) the 
amount for which the old equipment can be sold, 


less taxes 
The company’s policy does more than carry out an 
orderly program for replacement of old machines. It 


provides fundamentally for a planned selection of the 
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most economical methods of manufacturing its prod- 
ucts 

It is essential therefore for the master mechanic's 
office to have at hand dependable information about 
the capacity of each machine tool being considered 


for production work, under the company’s shop con- 


ditions and inspected according to the company’s 
practices 

The need for such information is two-fold: (1) To 
gage the savings made possible by the required in- 
vestment; and (2) To have a dependable standard for 
gaging the effectiveness of day-to-day operations after 
the new equipment is installed 

If the company fails to get the indicated production 
from a new machine tool, the builder is given the 
chance to make test runs on parts and under condi- 
tions for which he estimated the time. If these runs 
fail. the company reserves the right to return the 
machine to the builder for full credit 

The company does not expect suppliers to guaran- 
tee production in its shop. It asks only that dependable 
information be supplied telling what the machines 


to be bought will do 


1954 Production Planbook 





| want further deta about the following products advertised in the PLANBOOK (if more 


than one product is advertised, please indicate one in which you are interested Postage te 


Will be Paid Postage Stamp 
by Necessary 
McGraw-Hill it Ma:led in the 
Pub. Co. United States 





BUSINESS REPLY CARD 


Please ask manufacturers to send me bulletins indicated below ’ First Class Permit No. 64, (Sec. 34.9, PL. & R.) New York, N. Y 











1954 PRODUCTION PLANBOOK 
iets 3 American Machinist 
Sedition 330 West 42nd Street 


Address New York 36, N. Y. 
1954 PRODUCTION PLANBOOK 


If more than one product is advertised, 
please indicate the one in which you are interested. For 


bulletins, list reference numbers in boxes 


to get more information on any products advertised in 
tiser's name. 


the Planbook , or copies of any product bulletins listed 
in editorial pages. In requesting further data on adver- 


tised products, be sure to give page number and adver 


Postage No | want further data about the following products advertised in the PLANBOOK (It more 
Will be Paid Postage Stamp : than one product is advertised, please indicate one in which you ore interested 
by Necessary 
McGraw-Hill if Mailed in the 
Pub. Co, United States 





BUSINESS REPLY CARD 


First Class Permit No. 64, (Sec. 34.9, PL. & R.) New York, N. Y 








Please ask manufacturers to send me bulletins indicated below 





1954 PRODUCTION PLANBOOK 
American Machinist 
330 West 42nd Street 
New York 36, N. Y. 


Name 
Company 


Address 


L 
[om 
— — 
<< 
C5 
Lo oe 
SL) 
Nedhwd 
—o 
Jane 
Lech 
“L. 
— 


> 
UV 
< 
ac 
> 
YU 
U 
< 
wi 
co 
> 
~” 
” 
< 
.e) 
_ 
— 
a 
a 
a. 
oa 
°o 
wi 
a 
> 
- 
ve) 
”“ 
< 
wi 
a 
a. 


Perr eww eeeeseeesenerene 
Tere eee sreeeeeeeee 





to get more information on any products advertised in 


the Planbook 


, or copies of any product bulletins listed 
If more than one product is advertised, 


‘ 


in editorial pages. In requesting further data on adver- 
tiser's name 


tised products, be sure to give page number and adver 


USE THESE CARDS 


PLEASE TYPE OR PRINT TO ASSURE ACCURACY 


please indicate the one in which ycu are interested. For 


bulletins, list reference numbers in boxes 
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Duplex Surface Broaching Machine 
5, 10, 15 and 25 ton capacity 


FOOTBURT 


line of 


production 


Two-Way Hydraulic Feed 
Vee Type Stub Boring Machine 


matelaallal =< 


@ Woy Type Drilling, Boring, Reaming, 
Tapping and Milling Machines with One, 
Two or More Ways. . . Station Type 
Machines . . . Center Column Type Ma- 
chines . . . Cylinder Boring Machines... 
1, 2, 3, 4 anc 


Sensitive Drilling Machines Stub Type Cylinder 
Boring Machines 


Inverted Drilling Machines . . . Surface 
Broaching Machines . . . Sensitive Drilling 
Machines...Hammond Radial Drilling Ma- 
chines ... Manufacturing Type High Duty 
Drilling Machines... Independent Feed 
Drilling Machines . . . Special Machines. 
THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 


Detroit Office: General Motors Building 
Unique Bracket Type Hammond Continuous Type 


Radial Drilling and Tapping Broaching Machine 
Machine Built in Four Sizes 
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Five Way 21 Spindle lead 
Screw Tapping Machine 


PRODUCTION MACHINE TOOLS 
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WHAT'S HERE NOW 
—AND WHAT'S AHEAD 





CARBO 


... for the 





of 
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oli ! 


“TT 


a... 


Cast Iron. Drilling of cast 
iron with carbide twist drills 
is out of the “maybe” stage. 
Users report doubled pro- 
duction, more than tripled 


sandths of an inch. These ad- 


"Gun" Drilling. Carbide- Deep-hole Trepanning. One 
vances in deep-hole trepan- 


tipped gun drills permit of the newest, most spec- 
easier, faster gun drilling, tacular applications of ning are here today, thanks 
at far less cost and greater cemented carbides. For ex- to cooperative research by Car- 
accuracy than with time- ample, drilling of an 18’- boloy engineers. Your deep- 
drill life over high-speed taking high-speed steel long “big gun” barrel with hole trepanning can move for- 
steel drills without special drills. Newest techniques conventional methods and ward, too. Diagram (above) 
driliing equipment or job with Carboloy Cemented teel drills took 15 hours. shows how carbide-tipped tre- 
engineering simply by Carbide are the metalwork- Now carbide-tipped trepan- panning tool is used, at pres- 
applying basic cemented ing industries’ most vital ning tools take 36 minutes, ent, to drill holes in metal up 
carbide principles of use. production weapon, with accuracy within thou- to 18’ long and with diameters 


of from 1%” to 12”. 
Machining 


rem 


E 
ea 
Fis 
be 
4 


4 


MT! Plan. Reduces inven- 


High-temperature Alloys. 
Today, titanium and most 
other high-temperature al- 
loys can be machined more 
successfully with cemented 
tungsten carbide than with 
any other cutting-tool ma- 
terial. Our engineers may 
already have data for your 
tough-alloy problems. 


High-speed Machining. Each 
year, Carboloy develop- 
ments help pioneer new 
frontiers in machining at 
ultrahigh speeds. Surface 
speeds of 1000-2000 fpm are 
a matter of record, particu- 
larly on specialized equip- 
ment. Watch for still more 
improvements. 


Press Work and Forming 


rr. 


Deep Drawing Dies. Dies 
equipped with Carboloy 
cemented carbide wear 10 
to 20 times longer than steel 

improve plant efficiency 
and capacity give in- 
creased earnings and die 
savings because they really 
stand up under continuous 
deep drawing. 


Wire Dies. New applications 
are constantly being ex- 
plored in this field. In one 
wire-flattening job, steel 
rolls formerly used re- 
quired spot changes every 
two weeks. Carbide rolls 
flattened wire on same spot 
for 22 months; wear was 
practically nil. 


Hobbing. Hobbing with car- 
bides is spreading. The 
above hob cuts five alumi- 
num timing gears at once. 
Face width is 5”; each gear 
is 10 pitch with 54 teeth. 
Cutting speed is approxi- 
mately 1600 sfpm; floor-to- 
floor time, 2.3 minutes, 1.2 
minutes of which is actual 
cutting time for all five 
gears. 


Press Dies. More and more 
diemakers and manufac- 
turers are switching from 
steel dies to dies equipped 
with Carboloy cemented 
carbide. Carbide dies per- 
mit longer production runs, 
hold closer tolerances 
longer, help lower down- 
time and maintenance costs. 


tories of made-to-print tools 
as much as 30°7! Consists of 
applying the eleven styles 
of Standard Carboloy Tools 
to up to 80% of all single- 
point tool job Gain the 
benefits of carbide tools over 
steel tools; ave ordering 
time and production delay 


Cold extrusion of steel. Re- 
search continues on appli- 
cations of Carboloy carbides 
in this field, with important 
progress being made. Punches 
are equipped with carbide 
because of the carbide’s long 
life and ability to produce 
close-tolerance parts longer 
than steel 





CREATED-METALS 


working Industry 


Announcing Grade 370 carbide for heavy-duty steel cutting! 
First of new “Series 300” steel-cutting carbides, new 
Grade 370 cuts more cubic inches of steel faster 
and lasts longer than existing carbides. 





Exhaustive tests by Carboloy engineers showed that on 
heavy -duty, high-temperature machining applications 
where heavy pressure is encountered, other tools failed 
because the cutting edges deformed. Grade 370 is made 
from start to finish with a new, carefully controlled manu- 
facturing process which gives it a built-in structural 
rigidity to resist this deformation — even at temperatures 
of around 1800° F. 


PROVED IN CUSTOMER PLANTS 


The cutting superiority of Grade 370 has already been 





New Carboloy Engineering 
Appraisal Service Available 
to Industry 
Find out how Carboloy created - metals — ce- 


mented carbides, permanent magnets, Hevimet, 
and thermistors — can solve many of your prob- 





lems. Through the new Engineering Appraisal 
Service, trained Carboloy Engineers, backed by 
25 years’ experience and the modern Carboloy 
research facilities, are at your disposal. 
Through the new service, Carboloy Engineers 
will work with you on problems in the following 


fields: 

1. Metal cutting and forming 

. Wear resistance 

. Corrosion and erosion resistance 
High-temperature structural materials 

. Temperature controls 


. Electrical and mechanical permanent magnet 
applications 


. Heavy-metal and radioactive screening 
applications 


Get complete details. Mail coupon today. 











——  — 








Carboloy”’ is the trademark for the products of the 
Carboloy Department of General Electric Company 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


PLANTS AT DETROIT AND EDMORE, MICHIGAN 


proved in customer plants, on such heavy-duty steel-cutting 
applications as rolls, gun barrels and locomotive wheels. 
Tools tipped with Grade 370 took heavier cuts at higher 
speeds and higher temperatures than any other carbide. 
Production increased up to 30%. 


AVAILABLE NOW 


Grade 370 is available in a number of sizes and shapes. The 
Carboloy Engineering Appraisal Service will work with 
you on specific applications. Write today for additional in- 
formation and free technical literature on Grade 370. And 
watch for the announcement of new grades in Series 300 
the carbides that are designed for today’s and tomorrow’s 
most exacting steel-cutting jobs. 


CARBOLOY 
Department of Generu! Electric Company 
11149 E. 8 Mile Drive, Detroit 32, Michigan 


Please rush me further information on the following 


Grade 370 cemented carbide 
Name 
Company 
Address 


City State 








‘Three grateful people say: 


" We're HERE eee 
because you were THERE [" 


Each one of these people is alive today because some- 
one gave blood. 


If you've given blood before, you know how easy it is 

Commur 4 machine-gun fire dropped him in —how quick and painless. And you know what a 
ymbat. But wt ; {i kept him alive. sa . . . ’ 

ron ated wonderful feeling it is when you realize that what you've 


hir ough tr iospita!. He thanks you for 
done may give another person his life. 


Now you are asked to give blood . . . again and again. 
And you can do it safely every 3 months. 


Because America’s need for blood has increased 
enormously—for our armed forces, for accident and 
disaster victims at home, for new disease-fighting serums. 


Many a life hangs in the balance! Will you help? 
Call your Red Cross, Armed Forces or Community 
Blood Donor Center today! 


BUSINESS EXECUTIVES 
CHECK THESE QUESTIONS 


If you can answer “‘yes’’ to most of them, you—and your company— 
are doing a needed job for the National Blood Program. 


She'd been exposed t lio HAVE YOU GIVEN YOUR EM HAS YOUR MANAGEMENT EN- 
EaOS BORN SIDENNS 80 POND. $y HOW HOM PLOYEES TIME OFF 10 MAKE DORSED THE LOCAL BLOOD 
Gamma Globulin, made trom blood, helped BLOOD DONATIONS? DONOR PROGRAM? 

ward off the dread disease. She thanks you 


for her life HAVE YOU INFORMED EM- 
: PLOYEES OF YOURCOMPANY’S 


PLAN OF CO-OPERATION 


HAS YOUR COMPANY GIVEN 
ANY RECOGNITION TO 
DONORS 


DO YOU HAVE A BLOOD WAS THIS INFORMATION 
DONOR HONOR ROLLIN YOUR GIVEN THROUGH PLANT BUL- 
COMPANY LETIN OR HOUSE MAGAZINE? 
OC) OC) dow YOU CONDUCTED A 


DONOR PLEDGE CAMPAIGNIN 
YOUR COMPANY 


HAVE YOU ARRANGED TO HAVE 
A BLOODMOBILE MAKE REGU 
LAR VISITS 


HAVE YOU SET UP A LIST OF 
VOLUNTEERS SO THAT EFFi 
CIENT PLANS CAN BE MADE 


FOR SCHEDULING DONORS 


Remember, as long as a single pint of blood may mean the difference 
between life and death for any American. . the need for blood is urgent! 


NATIONAL BLOOD PROGRAM 


town. She was badly injured by falling debris. 


But a quick operation, several transfusions 


pulled her through. She thanks you for her life, ee give it agai n an d agai n 
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U. S. Multi-Slides® are designed and built specifically 
for automatic production of precision formed stampings. 
The combination of movements provided by the rams, 
forming slides, stripper mechanism, etc. enables the user 


to produce formed stampings complete in one operation 


R 
without secondary handlings. The various movements are 
standard machine equipment, and eliminate the need for 
costly and intricate movements in the tools themselves. 


U.S. Multi-Slides are described and illustrated in Bulletin 
15-A. Ask for a copy. 


° 
fp — COMPARATIVE SPECIFICATIONS 


S| wt Maximum Maximum Maximum 
~ =e width feed thickness 


4 By of stock length of stock 


No. 11 - ‘ 
Medhine 7 
' No. 28 
“ Machine 11/2" = 

No. 33 

Machine 2'/,” 121)” 


0. 


Machine - 


ee 


* 
Tue desire for cost reduction accentuates the importance U s A t ft 
of using automatic operations wherever possible. Units in ¢ ¢ U oma Ic 


the line of U.S. Automatic Press Room Equipment are 


designed sins to save labor and material cost. Press Room Equipment 


The illustration (right) shows a press equipped with U. S. 
Slide Feed, U.S. Plain Straightener, U.S. Stock Oiler and 
Wiper and two U.S. Automatic Stock Reels (one for unwind- 
ing the material and one for rewinding). A setup of this 
type converts the press into an automatic machine. 


For complete information on U.S. Slide Feeds, Stock Straight- 


eners, Stock Reels, Coil Cradles, Oilers and Wipers, Scrap 
Choppers, ask for a copy of Bulletin 80-A. 


11.c 


tno 


U.S. Evefell COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY 
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Hydraulic Tracer Lathes 


42”-48” 
Super-Productive 
Lathes 


LATHES.... 








———4 


3’-4’-5’ Arms, 9” and 11” Columns 4’-5’-6’-7' Arms, 13”-15"-17” Columns 
Hole Wizards Hole Wizards 





Traversing Radials 


«+++ RADIALS 








Here is the machine to do the job if 
you want precision flatness in produc- 
tion quantities at an economical rate. 
Lapmaster machines readily lap to the 
extreme close tolerance of one light 
band ( 0000116”) or less. In addition, 
they produce an extremely fine finish 
to as low as 1 RMS. 


Check these features and investigate 
the possibilities for the Lapmaster in 
your plant. 


, 


Operator requires no previous lapping 
experience. 


Automatic timer provides controlled 
lapping cycle for production efficiency 
and allows time for pre-loading wor- 
holders. 


Simplicity of design allows ease of 
loading and unloading. 


Loose abrasive distributed evenly over 
lapping area insures uniform results. 


Serrated lap plate collects and disposes 
of spent compound and removed stock. 


Precision laps identical parts or parts 
of various shapes, heights and materi- 
als in one cycle. 


Self-conditioning lap plate eliminates 
down time for truing or replacement. 


Precision Flatness, 
Finish and Parallelity 
in Production Quantities... 


ry 


The work being lapped causes weor on 
heavy cost iron lap plate. 


As the work is wearing the lap, the con- 
ditioning rings are continually condition- 
ing the lapping plate surface. 


Since the wear action of the conditioning 
rings is greater than the wear caused by 
the work being lapped, the flatness of the 
leap plete is avtomatically maintained. 


5; + abs * 


Learn more about the possibilities 
of production lapping and the 
interesting subject of measuring 
flatness. The illustrated fact-filled 

jets are yours for the asking. 
Write today. 
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SHUSTER {i 














SLIDE FEED 
STRAIGHTENERS 


3/8” x 10”; 9/16” x 10” 


uy 
fs 


REELS 
400 Ibs. 


> Es 
FEED STARTER AND STRAIGHTENER 
Max. 5/8” dia. 


TUBE AND BAR STRAIGHTENER 


" to 5/8” bar 1” tubing 








ACCURATE ;— 


AUTOMATIC 


Technical 


Data 


Request 


Type 
Capacity 
11/16 


Round wire, flat, square or hexagon stock, tubing— 
all are straightened and cut faster, more accurately 
and more economically because of SHUSTER automatic 
features. 

Each operation of the machine is perfectly integrated, 
delivering straight, exact lengths with square, clean- 
cut ends. 

There is a SHUSTER for every wire straightening job 
from .025 to 11/16” diameter. Over 30 models to 
select from. Write today for our recommendation, 
describing your needs. No obligation whatever. 


METTLER MACHINE TOOL, INC. 


132 W. Lawrence St., 


Representatives in all principal cities and in foreign 
countries 


NEW YORK OFFICE: Eleven Broadway, Tel.: 


Mfd. by 


New Haven, Conn 


WHitehall 4-5480 


Mettler Machine Tool, Inc. 
1322 Lawrence St., New Haven, Conn 


Gentlemen: Please send us technical data 
We use wire from " to ” dia. in lengths from 
Nome: 

Company: 


Address 





4A 


y," to 


round wire 
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Since 1866 





WIRE STRAIGHTENING 
UTTING MACHINES 











No.7 HAND SCREW MACHINE No.7 STANDARD LATHE 


a 7 


Manufacturers of a complete line of 


PRECISION LATHE EQUIPMENT 


4 f* 4% gap 
COLE |: 
a rm ; ; * , 


No. 8A PRECISION LATHE 


SEND FOR CATALOG 
THE WADE TOOL CO., 53 River St., Waltham, Mass. 
58 1954 Production Planbook 








LeBlond, R. K., 

Machine Tool Co. 
Lucas Machine Div., 

New Britain Machine Co. 
Micromatic Hone Corp. 
Monarch Machine Tool Co. 
Motch & Merryweather 

Machinery Co. 

National Conveyors Co., Inc. 
Nebel Machine Tool Co. 
New Britain Machine Co., 

New Britain-Gridley 

Machine Div. 

Norton Co. 
Ohio Crankshaft Co., 


“...@ great time saver 


The following manufacturers 

of machine tools and 

accessory equipment have placed 
their catalogs in MACHINE 
TOOL CATALOGS to make it 
easier for you to consult 

them without delay, any 

time you want information 





about their products. 


Abrasive Machine Tool Co. 
Allis-Chalmers Mfg. Co. 
Armstrong-Blum Mfg. Co. 
Armstrong Bros. Tool Co. 
Arter Grinding Machine Co. 
Behr, Joseph, & Sons, Inc. 
Besly-Welles Corp. 
Boyer-Schultz Corp. 
Brown & Sharpe Mfg. Co. 
Bryant Chucking Grinder Co. 
Bullard Co. 
Campbell Machine Co., 

(Div. American Chain 

& Cable Co.) 
Carlton Machine Tool Co. 
Cincinnati Gilbert 

Machine Tool Co. 
Cincinnati Lathe & Tool Co. 
Cincinnati Milling 

Machine Co. 
Cleveland Crane & 

Engineering Co. 
Colonial Broach Co. 
Cone Automatic 

Machine Co., Inc. 
Consolidated Machine Tool 

ae : 
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Corp. (Sub. Farrel- 
Birmingham Co., Inc.) 
Crane Packing Co. 
Dake Engine Co. 
Davis & Thompson Co. 
Federal Products Corp. 
Fosdick Machine Tool Co. 
General Mfg. Co. 
Giddings & Lewis 
Machine Tool Co. 
Gisholt Machine Co. 
Gleason Works 
Greaves Machine Tool Co. 
Greenlee Bros. & Co. 
Hall Planetary Co. 
Heald Machine Co. 
Hydro-Borer Co. 
Innocenti 
Johnson Machine 
& Press Corp. 


Jones & Lamson Machine Co. 


Kearney & Trecker Corp. 
Kent-Owens Machine Co. 


Knight, W. B., Machinery Co. 


L & J Press Corp. 
Landis Tcol Co. 


oa 





(Tocco Div.) 
Ohio Machine Tool Co. 
Oliver Instrument Co. 
O’Neil-Irwin Mfg. Co. 
Osborn Mfg. Co. 
Plan-O-Mill Corp. 
Reid Bros. Co., Inc. 
Rivett Lathe & Grinder, Inc 
Rodger Hydraulic, Inc. 
Rowbottom Machine Co. 
Sciaky Bros. 
Seneca Falls Machine Co. 
Sheffield Corp. 


Sheldon Machine Co., Inc 
Sidney Machine Tool Co. 
Struthers-Wells Corp. 
Sundstrand Machine Tool Co. 
Swift Electric Welder Co. 
Taft-Peirce Mfg. Co. 
Thomas Machine Mfg. Co. 
Torit Mfg. Co. 
Troglia Fratelli, Sas 
Turnchan Follower 

Machine Co. 
Verson Allsteel Press Co. 
Wade Tool Co. 
Wales-Strippit Corp. 
Warner & Swasey Co. 
Wells Mfg. Corp. 
Westingnewe Electric Corp. 

Se ee cu? tee 


"Sweet's 5 Catalog Service 


Division of F. W. Dodge Corporation 


119 WEST 40TH STREET, NEW YORK 18, N.Y. 





All business 


is specialized 


“a 
... and nothing 
’ 


* 


specializes ' 


on your business 


+ 


like your business paper 


Here's a smart bird who knows how to sell fast. He 
specializes ... picks cold customers who are hot prospects! 

Specializing is profitable in your business, too. That's 
why this business paper of yours is so important. It means 
no frustrating scrounging for facts you need. A whole 
staff of editors scouts the country for you... and lines 
up new ideas, the facts about new products and materials, 
the profit slants on your business —in article after article 
—like a row of sittin’ ducks. 

And the ads help, too! They talk business... your 
business .. . helping you slice a cost here, an hour there 
... Showing you new products, explaining new techniques, 
telling where to buy what. Like you, all the best informed 


& — iN - d 
i PA if 
als ill Ae (ar 

e235 igh , 


ex 


Ee ee 


people in your field read them carefully, clip and file them 
for reference ... pass them along. Fact is, there are few 
ways for people-moving-ahead to get so much data for 
so little .. . or to find so much specialized help anywhere 
as you get in your business paper every single month. 





This business paper in your hand has a plus for you, becatsse it’s 
a member of the Associated Business Publications. It's a paid 
circulation paper that must earn its readership by its quality... 
And it’s one of a leadership group of business papers that work 
together to add new values, new usefulness, new ways to make the 
time you give to your business paper still more profitable time. 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd St., New York 36, N. Y. otto 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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HAMILTON AVE. 
PLANT, DETROIT: 


Standard Machine 
Tools, Dairy Equip- 
ment, Aircraft and 
other Precision 
Parts, Railroad 
Pins and Bushings, 
Drill Jig Bushings. 




















OAKMAN BLVD. 

PLANT, DETROIT: i) oe 

Special Machine : = 

i cn uw SIX SOURCES 
Cutting Tools, Pre- , Pr 

cision Grinding as ; ; 


Spindles. for your 


Pecision Production 
of Tomorrow 


MARTIN AVENUE Since 1919, Ex-Cell-O's expanding manu- 
b PLANT, DETROIT: facturing facilities have been concentrated 
ou aren Smear on cost-of-production savings for industry. 


EX-CELL-O 


Assemblies. 
CORPORATION 


DETROIT 32, MICHIGAN 


MIDLAND STREET 
PLANT, DETROIT: 


of Robbins Engi- 
neering Co. (an Ex- 
Cell-O Subsidiary): 
Turbojet Engine 
Compressor Rotors. 


FOSTORIA, OHIO 
PLANT 


Aircraft and other 


Precision Parts. LIMA, OHIO 


PLANT 


Aircraft and other 
Precision Parts. 
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EFFICIENT 


MORE A PRODUCTION 
THROUGH 


BULLARD 


MACHINE 
TOOLS 


Many complicated and diversified 
metal working operations are being 
efficiently performed on Bullard 
Machine Tools... speed up produe- 
tion... reduce scrap to a minimum 
. +. produce better pieces at lower 
cost. 

The Contin-U-Matic, not illustrated, 
is a continuous Automatic multiple 
spindle machine for high produe- 
tion jobs. Available in 10° —14’°— 
20”—6 Spindle, 10”—14"°— 
Spindle and 10’—12 Spindle. 


Capitalize on Bullard “know how 
as others have — call in your near- 
est Bullard representative or write 
for information on the Bullard Line. 


le 
BULLARD 


C OM PAN Y 
BRIDGEPORT 2, CONN. 


7” 


PHONE 6-2511 






























WHAT COVEL’S M7 VEme LEMEAN TO 


when you select a surface grinder 


It takes more than special features and fine 
materials to build the best surface grinders. 
Skilled workmanship, yes... modern methods 
and equipment, certainly. But there’s a rare 
quality—a plus value that can make your 
grinder investment extra sound and that 
quality is yours with Covel... It’s simply 
this: EIGHTY YEARS OF CUMULATIVE 
EXPERIENCE—of constant progress, 
keeping pace through four war pro- 
duction periods and through many 

business peaks and valleys. 


So, when you select a Surface Grinder 
—or a Cutter and Tool Grinder, call 
on Covel and draw on this wealth of 
practical, productive experience. 

Send for data. 


SURFACE GRINDERS 
HYDRAULIC FEED 
14x24"; 8°24"; 6x18" 
HAND FEED: 6” x 18” 


Send for 
Bulletin AMP-113 









? 
f 4 , j 


ane PRECISION 
CUTTER and TOOL GRINDERS 
10”x30"; 10x24”; 8’x16” G & | N ) f & S 


BENTON HARBOR, MICHIGAN 


, 


DRILL GRINDERS ¢ UNIVERSAL CUTTER & TOOL GRINDERS * HYDRAULIC & HAND FEED SURFACE GRINDERS 

























vite 


seen 


oe 


Specialists in 
turning and 
boring machines 


Heavy areas indicate 
surfaces machined 









John I} 


Machine Tool Division 


Call your U.S. Representative: 


HEPBURN OF CANADA SUPPLIES 
MACHINE TOOLS TO U.S. INDUSTRY 


American mass production engineers 
have endorsed the use of Hepburn 
Single Purpose machines in the manufacture 


of parts required in continuous el itil’ 





\ 


and thousands of our machine tools are 


in constant use in plants throughout the States. 


THE HEPBURN SUCCESS BACKGROUND RELIES ON 
1, Specialized long term experience of turning 
and boring applications 


2. Concentration on the machining of parts 
for continuous volume production 


Low capital invéstment and low installation cost 


Simplicity of design and ease of operation 





Dependability and minimum maintenance 


Cc wu f& 


| 

Short term delivery | 
| 

| 


Hepburn Single Purpose 

Machine Tool : a 
for recessing VAY ONL CLE 

made for Thompson Products, Inc., 

Cleveland, Ghio 


re 


% 


Hepburn, Limited 


ao 


Toronto, Canada 


Allen Machinery Corporation 
104 South Michigan Avenue 
Chicago 3, Illinois 


Randolph 6-1047 





RABOMA 
RADIAL 
DRILLS 


TIME & LABOR SAVERS 
with 
@ PRESELECTOR FOR 
SPEEDS and FEEDS 


® AUTOMATIC ELECTRO- 
HYDRAULIC CLAMPING 
OF HEAD and ARM 





WRITE, WIRE OR PHONE FOR CATA. 
LOGUE AND COMPLETE INFORMATION 


Many sizes from 3’ Arm—12” column 
A ee A C \rachineny to 10’ arm—30” column 


1819 BROADWAY. NEW YORK 23 + Cl 7-2048 








METALWORKING’S No. 7 MARKETPLACE 


. .»- to bring you the latest facts about how 
their products can help you to do a better job, 
over 800 advertisers invest more advertising dol- 
lars in American Machinist than are invested in any 


other Metalworking publication. 


American 
Machinist 


... the McGraw-Hill Magazine of Metalworking Production 
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5,850 sizes...and they all give 
all these advantages 


AYBE the tapered roller bearing you need is 

small enough to hold in your hand. Or maybe 
it's a whopper like the one in the upper left corner 
of the picture. Whichever it is—or any size in between 
—we can supply it. The Timken Company makes 
5,850 sizes and 26 types of tapered roller bearings 
—one of which could be the answer to your bearing 
problem. 


A wide selection of types and sizes is only one 
result of our more than 59 years of helping manufac- 
turers with special bearing problems. Over those 
years, we've constantly improved our designs and 
quality, Today any Timken” tapered roller bearing 
you buy gives you all these advantages: 

1. Tapered construction permits carrying radial and 
thrust loads in any combination. 

. True rolling motion and micro-inch surface finish 


to minimize friction. 


. Precision manufacture which makes possible bear- 
ings with maximum runout tolerance of less than 
75 millionths of an inch. 


. Positive roller alignment which gives maximum 
bearing capacity. 
. Made of Timken fine alloy steel, specially devel- 
oped for long bearing life. 
. Case-hardened bearing surfaces that resist wear. 
7. Tough core to resist shock. 
If you’re buying machinery, look for the trade-mark 
“Timken” on the bearings. It you're building machin- 
ery, specify Timken bearings. Or if you're replacing 
worn bearings, insist on Timken tapered roller bear- 
ings. The Timken Roller Bearing Company, Canton 
6, Ohio. Canadian plant: St. Thomas, Ontario. Cable 
address: ‘““TIMROSCO”, 


TAPERED 
ROLLER 
BEARINGS 


NOT JUST A BALL © NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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PROBLEMS WITH 


W.F.s. JOHN BARNES sPECIAL MACHINES AND EQUIPMENT 


The 10 examples shown here are typical of the broad range of special machinery 
and allied equipment that are today designed and built at W. F. & John Barnes. All have 
been especially engineered to meet a specific production problem. Each represents a 
profitable solution to the problem of saving time and cutting costs. Collectively, these 
machines present tangible evidence of the coordinated skills and versatility of machine 


building experience available to you at Barnes. 


] TWO-WAY HORIZONTAL BORING 

MACHINE — rough bores and cham- 
fers automobile transmission cases at 
82.5 pieces per hour (80%). This unit com- 
pletes 18 operations. 


2 BARNES SPECIAL MACHINE — 
drills and counter-sinks Tractor Spin- 
dle Extensions. Performs ten operations 
with pieces completed at the rate of 
19.5 per hour (80%). Center head has 4- 
spindle cluster arranged for pivoting to 
provide adjustable spindle pattern. 





3 SPECIAL SEMI-AUTOMATIC TESTING 
MACHINE — developed to test for 
leaks in automotive power steering cast- 
ings. Four castings are inspected with each 
machine cycle. Workpieces are loaded 
and unloaded manually ...all other 
operations are performed automatically. 





AUTOMATIC RETORT 

LOADING MACHINE 
—one of a variety of 
special equipment, such as 
glass handling machines, 
can unloaders, carton un- 
casers, and special con- 
veyors, designed and built 
by Barnes for the food, 
chemical, and beverage 
industries. 


BARNES 





5 BARNES 6-STATION CENTER COLUMN 
MACHINE — with 72° diameter in- 
dexing table, completes 18 operations per 
piece, 118 pieces per hour, on Cast 
Aluminum Transmission Extension Hous- 
ings in a large automotive plant. 





6 SPECIAL VERTICAL SINGLE-SPINDLE 
MILLING MACHINE — with 72” sad- 
dle, slab and face mills mounting pads on 
a variety of motor frames. Quick setup 
features enable 61/ pieces to be completed 
per hour. 


MULTIPLE SPINDLE DRILLING*BORING*TAPPING 





SF sctnicat CONTROL PANEL — 
automatically controls regeneration 
and service operations on two sets of 
deionizing tanks, alternating units for a 
constant supply of treated water .. . one 
of countless applications where Barnes 
Electrical Controls add efficiency and 
economy to everyday industrial operations. 


9 SPECIAL TWO-WAY VERTICAL AND 
HORIZONTAL BORING MACHINE — 
rough, semi-finish, and finish-bores, cham- 
fers, and faces Final Drive Housings. Spin- 
dies automatically change speeds and feeds 
to meet boring and facing requirements. 


THRU" MACHINE — handles a total 
of 54 operations on automotive cylinder 
heads, including chamfering, end-cut 
reaming, and counterboring operations. 
All operations are performed in a con- 
tinuous, automatic cycle. 


7 BARNES 11-STATION “PROGRESS- 


10 APRON.-TYPE CONVEYOR — especi- 

ally designed for efficient removal 
of chips from machines used in a large 
automotive plant. Barnes Conveyors have 
been designed and built for a wide variety 
of applications. 








BARNES SPECIAL MACHINE 
TOOL BUILDING SERVICE INCLUDES... 


SPECIALIZED MANUFACTURING FACILITIES — 75- 
year background, large well equipped plant efficiently 
tooled to produce high production machines 


SPECIAL HYDRAULIC EQUIPMENT — designed and 
built to meet JIC standards. Individually engineered 
units assure smooth, dependable actuation for every 
requirement. 


SPECIAL ELECTRICAL EQUIPMENT and CONTROLS — 
individually designed and built for maximum safety 
and ease of control with circuits that assure the most 
d d dinat of all machine functions. 





SPECIAL GAUGES, FIXTURES, TOOLS — designed for 
each individual machining problem, assure accuracy of 
operations at high production speeds 


SPECIAL HANDLING AND CONVEYOR EQUIPMENT — 
designed and built to reduce work handling, effect 
maximum safety and efficiency 


COORDINATED DESIGN AND ENGINEERING — 
Mechanical, Hydraulic, Electrical, Process, Tool, 
and Fixture Engineers work together at Barnes. Team- 
work solves complex problems quickly. 





Write tor ree DATA 


“Coordinated Machine Engineering” 

a free booklet describing moderna 
machines and mass production tech- 
nique. Write for your free copy today. 


MACHINES * AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 











Announcing our Exclusive Distributorship 


for SCRIVENER Grinding Machines | 
MADE IN ENGLAND 








SCRIVENER 


No.2 8” x 18” 


SUPER 
SURFACE 
GRINDER 


For Toolroom 
and Production 





PROMPT DELIVERY 
Sertuenen 
Super Surface 


No. 2 Grinder 








SCRIVENER Grinders—Surface, Centerless, Duplex and End-Forming types—are 
ovistanding among fine machine tools, producing satin-smooth finish and 
“split-tenth” accuracy. The SCRIVENER Super-Surface Grinder illustrated, for 
ple, is Hy rigid, eliminating vibration. The wheel is larger than 
customary, and the spindle on which it is mounted is extra large in diameter. 
Special design permits simplicity of control as well as great. savings in 
set-up time. 
Write us today for full information on our complete line of imported 
machine tools. 


KELVIN SYSTEMS @ RADIAL DRILLS © MILLERS 


men a On a: wmnen, | TURRET LATHES + GRINDERS 
‘ RONTST NEWYORK S NY SHAPERS +. COPYING LATHES 











DYKEM 


STOPS 
LOSSES 


making dies 
& templates 


STEEL BLUE 


Simply brush on right 

at the bench; ready 

for the layout in a 

few minutes. The dark 

blue background 

makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2301B North lith St., St. Louis 6, Mo. 














UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 

when scraping bearing surfaces. As it does not dry, 

it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 

spreads thin, transfers clearly. No grit; noninjuri- 

ous to metal. Uniform. Available in collapsible 

tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 20318 NORTH IITH ST., ST. LOUIS 6,MO. 











“PRECISIONEERED™ 


for Lasting Accuracy! 


Vernier Calipers 

Height Gauges 

Dial Indicators 

Tapping Attachments 
Automatic Flute-Cutting Machines 
Automatic Milling Machines 
Center Lapping Machines 

Write today for complete information 

Address Dept. AMI 


Where Precision Counts— 
Count on Homestrand 


Homstrand tem ‘ ir ty 


LARCHMONT, N.Y. 











doubling, owing to their many advantages in appli- 
cations where corrosion resistance, or high thermal 
conductivity coupled with corrosion resistance is 


important. 


“How to Work Clad Materials” is a fifteen-page 
American Machinist Special Report summarizing 
the latest practices in fabricating clad. All phases 
of fabrication are discussed, with the emphasis on 
welding, since there is a particular need for in- 


formation in that area. 


McGraw-Hill Building, New York 36, N.Y. 


How to Work 
CLAD MATERIALS 


The use of clad materials is doubling and re- 


e 
Copies are available at 25 cents each 
* 
Write: Reader Service Department 


AMERICAN MACHINIST 
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Take a good look at 
this worker- 


At the tool crib, he picks up his 
box of Scott Industrial Wipers 
... keeps it next to his machine 
all day long. Each Scott Wiper 
is double-ply, strong, and ab- 
sorbent —designed for the entire 
range of industrial wiping 


He’s demonstrating 


why so many key men 


are already sold 
on new Scott 
Industrial Wipers 


Because they are disposable, Scott Wipers 


set 


new standards of sanitation—help 


eliminate the causes of dermatitis 


“Ren “ee 
or >. 


& 


| hers Scott Wiper is of uniform 
size, color and absorbency. 
This means, at last, you can elim- 
inate the hidden costs of wiping 
operations and organize wiping in 
the same manner as other produc- 
tion operations. 

Many plants have found a 90- 
day trial—with a Scott represent- 
ative working hand in hand with 


their supervisory personnel— the 
most accurate way of measuring 
the advantages of Scott Industrial 
Wipers. 

If you would like such a trial 
period in your plant, simply con- 
tact your local Scott represent- 
ative or write Dept AMPA, Scott 
Paper Company, Chester, Penn- 
sylvania, for details. 


SCOTT PAPER COMPANY 
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INTERNATIO 


-- with TEXACO 
SOLUBLE OIL 


At the recommendation of a Texaco Lubri- 
cation Engineer, a test of Texaco Soluble 
Oil C was made in the International Har- 
vester Company's Fort Wayne plant. 


“Results were outstanding,” Inter- 
national Harvester reports. “With 
Texaco Soluble Oil C, lines stay clean 
—formerly flushed every two weeks, 
now flushed only twice a year. Tool 
life has increased. There is no ap- 
preciable odor problem.” 

Everywhere, Texaco Soluble Oils are noted 
for the stable emulsions they make, for the 
better machining results they give. There 
is a complete line of Texaco Cutting, Grind- 
ing and Soluble Oils to enable you to do 
every type of machining better, faster and 
at lower cost. 


Let a Texaco Lubrication Engineer spe- 


cializing in metal working give you full in- 
formation. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in 
the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


CUTTING, GRINDING AND 


ALLS 8 





SOLUBLE OILS 


MACHINING 
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This table summarizes reports from the 
16 industry tables and the 24 geographic 
tables. According to the 1953 McGraw- 
Hill Census of Manufacturing Plants, there 
are 21,518 plants with 20 or more work- 
ers employing 6,139,123 people. 








Units 


10 yr 
& over 





20 yr 





MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 





TOTAL 





1,941,612 
532,698 
919,253 


3,393,563 52 


55% 
58 
40 





19% 
25 
10 


7 


























10-20 OVER 10-20 OVER 
TOTAL vEARS 20 YR TOTAL vEaRS 20YR 
MACHINE TOOLS 1,941,612 699,972 368,780 Shopers 40,744 14,539 13,817 
Horizontal 30,46 11,047 9.974 
Boring Machines 64,650 22,898 12,759 Vertical, including slotters 5 95 ? 098 2 010 
Horizontal boring, drilling, and milling 19, 568 7,589 4,727 Keyseaters 4334 1,394 1 833 
Vertical boring mills including vertical turret lathes 20,697 7,053 6, 30( Other Machine Tools 38,316 11,083 8,695 
Precision, horizontal and vertical 12,877 4533 384 
3 213 196 
Jig boring, horizontal and vertical ~ ‘ ai ise METAL FORMING MACHINERY 532,698 172,627 135,205 
gg S403 a4 ea Bending and Forming Machines 64,330 20,742 11,742 
Horizontal surface 1/278 477 102 Bending rolls, sheet and plate 15,831 5,214 4,277 
Vertical internal 2 646 1,061 322 Bending rolls, bars and shapes ‘ 539 979 
Vertical surface 4 042 1654 n> Bending machines, pipe, tube, and bar ), 19 49 1,143 
Rotary eurfece and other 1/034 1] "57 Roll forming machines 17¢ 35 ] 123 
Contour Sowing end Piling 15,626 4,643 ~—*1;,021 home they =o aagae ot a na 
Cute Machines 89,772 29,571 10,971 — vasa 0 otaee LE 
a ena ; ; oo . 4 +4 ? aus Hydraulic Presses 39,176 10,988 6,904 
Seskenwe rT 6 } 146 , 184 Vertical, single-action 6,85 435 3 894 
Rotary, hot or cold “_ 265 eg 71 i 495 Vertical, double- and triple-action 4 869 50 7 
Other | 7 1lé 1969 1107 —a aaa 156 4 
Drilling Mechines 391,330 138,537 70,1 33 Other (including hydro-pneumatic) 5 53 1697 1 382 
sensitive BB 97 34 284 16,574 Pneumatic Presses (except hydro-pneumatic) 5,852 1,243 701 
a a wo | (ere Mechenice!l Presses, Power Driven: 255.859 86.957 73,326 
Radial eth 1 + + es r 1 i incl inable ‘ 4 6,531 é Y 229 
Multi-spindie cluster, adjustable & fixed center 19 476 6 54 2 bbé Vertical —— ee value 19'4a : 16’417 
Unit head and way type, multi-spindle 11 855 14] 1.072 Fonte . i 429 . 401 ‘ 402 
Soep-hate dite 3386 1318 405 jeing machines e103) aaa 
Gear Cutting ond Finishing Mechines 53,046 19,509 11,005 — 64° a4 ‘ g 36 
) 3 163 503 ‘ 22 
eee = + om : os ; 312 Wrgetian and Gassing Machines 73,627 23,444 21 a 
Cutters, form-milling type 4215 1057 2,14 unching mac ies S44 a's 2 7 74 
Bevel ger cutters (et lane smi 2s “sep | gut and eet chee a ae 
Cotters, planer-type . : 7 a 234 Rotary shears, including slitters 5 694 23 11 
——, A aa ~ 745 1 im Lb Nibbling machines 626 1,397 6l¢ 
: Rep gp Po oa : Other 5,12 2,022 25¢ 
ae ed a tooth 4 - 356 Ll} a8 590 Forging Mochinery (except presses) 19,864 5,287 9,173 
—_ ering, tooth-pointing, tooth-rounding l a x ; pe Hammers, steam o air 5 “ 38 > 2'509 
Geaor-checking Machines 7,433 2,702 825 — ng ou 1 +4 ' 4 . as9 
Grinding Machines 405,607 151,701 63,324 Forging machines (headers) and rolls 6 827 638 973 
External cylindrical, plain and universal 47,190 19,543 4,249 Other 57; 4) 834 
Internal cylindrical 19 664 8 3 19 3,475 Swaging Mechines 5.599 1.538 1.391 
Centerless ee is Led. . re Le 2 Wire and Strip Forming Machines 14,540 4,662 3665 
1,5 5 70 
Surface’ Rotary-table type 16,07 6 364 2.216 a _— yond a 
Reciprocating type 43,748 16,394 5,109 Cold chamber : ? 43 
Disk, horizontal and vertical 19 063 6.297 3728 + > , 
Tool and cutter 84507 32.604 14,220 pa amines et es +4 - 
Bench, floorstand, and snag 106,256 39 257 16,624 Sieeemaaion 4114 we 173 
Abrasive-belt (not polishing) 17 406 4394 183 Extrusion ? - " . F 7 
ee icin raset gtr agg | Riveting Machines (hot Poti wr sin 5aN6 
Honing Internal 9 )M 3 OF l “412 
External and surface 1,077 319 4 OTHER SHOP EQUIPMENT 919,253 284,306 87,179 
Lapping: Internal 40% 1613 225 
External 3 16] 1 334 192 Electric Welding Machines 266,296 90,634 12,588 
Surface 2,597 787 419 Arc: Motor-generator set 100,214 37, 364 413 
Lethes 425,403 157,648 89,955 Transformer 49 558 l ? 1 386 
Bench and floor, light-duty 74,609 28,109 13,909 Automatic and other 15.174 932 651 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 137,715 50 047 38 810 Resistance: Spot 68,79 848 4775 
Turret lathes: Ram type and hand screw 69 786 29.602 11.749 Projection 6 331 1603 223 
Saddle type 26 101 10,979 3 85 Gun 16, 202 3 64 
Automatic chucking, horizontal and vertical 20,144 7,278 2,760 Seam 3 1 Re 877 a7 
Automatic between centers chucking 10.713 4339 1177 Butt and flash 6 841 257 7 
Automatic screw machines (single spindle) 41,129 12 703 9 51C Ges Welding Machines (Not Hand) 2,645 727 
Automatic bar machines (multi-spindle) 30,172 10 688 3 566 Flame Cutting Mechines (Not Hand) 11,580 4,138 
Gun and shaft boring 1 386 624 242 Bolenc ing Mochines 6,945 2,332 
Other (except spinning) 13,648 3279 4 382 Air Compressors 47,622 14,111 
Milling Machines 197,452 74,957 41,399 Plating Equipment 40,021 12,766 
Bench type 8,132 2, 94 1, 365 Machines 4,954 1,549 
Hand 23,232 9,029 6,12 Tanks 837 8,924 
Knee-type, hori zontal 64,491 24,782 16,098 Barrels 235 2293 
Vertical 37,698 14 355 4533 Material s-Heating Equipment 107,483 38,707 
Automatic and manufacturing 23.975 9 333 4314 Heat-treating furnaces 49 381 18 665 
Bed (Lincoln) type, including automatic rise and fall 11.437 5 183 1 556 Stock-heating furnaces 8 243 22 
Planer type 4 206 1 666 1 352 Salt baths 9 258 3 261 
Die sinkers (except engraving) & duplicators 6,263 2.239 612 induction-heating units 13 202 
Other 18 018 5 424 5 448 Baking and drying ovens 689 6 933 
Ploners 16,450 4,652 8,671 Flame hardening 139 624 
Double housing 10, 767 2,759 6, 386 Cleaning Equipment 92,976 29,588 
Openside 4091 1492 1398 Tumbling barrels 35 189 ? 3] 
Other 1 592 401 887 Shot and abrasive blast 12,401 4 098 
Pipe Cutting and Threading Mochines 15,590 5,397 2,473 Parts-washing machines 652 328 
Polishing and Buffing Mochines 90,536 32,558 13,290 Pickling machines 2 347 862 
speed lathes 22,810 9,127 4,574 Tanks 5 387 6 983 
olishing stands 38,607 13,518 6,160 Cutting Fluid Systems (Multi-Mochine) 1,385 403 
Abrasive-belt 16,458 5,358 1,049 Crushers, Chip 1,178 516 
Other 12,661 4,555 1,507 Cranes, Overhead Traveling 55,971 15,018 17,276 
Rifle Working Machines (not deep-hole drills) 1,029 605 134 Heists (Including Jib and Rail Mounting) 192,979 54,334 16,706 
Threading (except pipe) 55,264 16,601 17,065 Electric 165,39 46,083 13,971 
Tapping 23.906 8, 186 4.077 Pneumatic 27,583 8,251 2,735 
Hobbing and milling 6,22¢ 2,494 14% Industriel Trucks, Power-Driven 72,172 21,032 4,465 
Die type 5,729 1,72 1,970 Lift (rider type) 49,51 10, 0€ 1,819 
Grinders, thread 4,209 2,142 340 Truck-tractor 10,05 7 464 
Rolling machines, thread 5,157 1,264 2,006 Powered hand trucks 62 6 878 1 567 
10,043 789 7,176 Crane 6,38 3 615 


Other 
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56% 

OF MACHINE TOOLS 
AND METAL-FORMING 
EQUIPMENT 

IS AT LEAST 

TEN YEARS OLD 


Miore than a million machine tools in America’s met- 
alworking industries are 10 years old or older. That 
represents 55°, of the total. None of these machines 
because of their obsolete design, can take advantage 
of the remarkable postwar developments that provide 
greater power, higher speeds and feeds, automatic 
cycling and work handling 

More than 300,000 metal-forming equipment units, 
or 58° of the total installed in U.S. industry, are at 
least 10 years old. The condition in metal-forming 
equipment thus is as deplorable as in machine tools 

Some 56° of machine tools and metal-forming 
equipment units, on the average, are 10 years old 
Ol olde 

More than half a million machine tools and metal- 
forming equipment are beyond the 20-year age mark 
That is the most shocking feature of all 

Other metalworking shop equipment, beyond ma 





1..More than half a million machine tools and 
metal-forming-equipment units installed in the 
nation’s metalworking industries are more than 20 
years old. One out of every five machines are in 


this ancient and obsolete category 


2 ..More than half of the nation’s machine tools 
(55%) are at least 10 years old. Today’s figure 
represents an increase of 12% over 1949. This is 
the sharpest jump during any period covered by 
the seven inventories except in the depression 


years of the 1930's. 


3 . . The amount of production equipment installed 
in U. S. Metalworking is at a new peak—1,941,612 
machine tools and 532,698 metal-forming units 
The number of machine tools is up 180,000 units 
and the number of metal-forming units 61,000 


since 1949. 


4..The percentage of old metal-forming units is 
even higher than that of machine tools. One out 
of every four units is more than 20 years old and 


almost three out of five are at least 10 years old 


5 .. Never before in the history of American Ma- 
chinist Inventories has outmoded equipment been 
so generally distributed throughout the country. At 
least one-third of the machine tools or metal- 
forming units in every one of the 24 geographic 


areas is 10 years old or older 


6 . . In every one of the 15 industrial classifications 
at least 45% of the machine tools and 40% of the 


metal-forming units are 10 years of age or more 


7 .. More than half of the equigment in each of 23 
types is a minimum of 10 years of age. In seven 
types, over 60% of the machines are 10 years old 


or older. 


Copyright 1953 by McGraw-Hill Publishing Co, 330 W 42nd St, New York 36, NY. Permission is granted to quote individual 


figures and statements provided credit is given to The Seventh American Machinist Inventory of Metalworking Equipment 


No other reproduction in any form is permissible without written authority 
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chine tools and metal-forming units, includes more 
old equipment than ever before — 371,000 units, o1 
40°, , to be specific 

Careful study of the Seventh American Machinist 
Inventory of Metalworking Production Equipment in- 
dicates clearly that a crucial period lies ahead for 
Metalworking. During the past four years the growth 
of machine and production equipment facilities has 
been exceeded only by the fantastic expansion during 
World War II and by the boom growth in the 1920's 

Replacement of old equipment has not been com- 
pletely neglected during the post-Korean period. It 
has been confined mostly, however, to equipment more 
than 20 years old and primarily in a few industries. 
The result is that the percentage of equipment in the 
over-20-yvear class has declined a bit for the first time 
since data becarne available. But a huge replacement 
job still remains to be done. It is encouraging never- 
theless, that some progress has been made in replace- 
ment during a period when new machines were hard 
to get except on a priority basis 

Replacement is a “must” for the 503,985 machines 
more than 20 years old. Hundreds of thousands of 
other units are moving steadily into the area where 


they must be discarded in favor of new machines if 


A4 





the nation’s productivity is to continue to rise and 
its ability to produce for future emergencies is not 


to be ruinously impaired. 


the 10-year yardstick 


The 10-year age as a general yardstick for obsoles- 
cence was adopted by American Machinist in 1925 
when the first Inventory was taken. A uniform stand- 
ard of some kind was essential —one that could be 
applied to all types of equipment and to the various 
industries and areas. The fact is recognized that some 
types of machines over 10 years old are still quite 
useful and should not be replaced merely because of 
their age 

On the other hand, it is equally obvious that much 
of the equipment less than 10 years old is obsolete in 
that newer or more efficient units have been devel- 
oped to do the same work. Some types of equipment 
wear out faster than others, some plants take better 
care of their equipment than others, and some equip- 
ment is run longer hours than others. This last factor 
applies especially to several hundred thousand ma- 
chine tools still less than 10 years old that were 
installed during the last years of World War II and 
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were run round the clock, often by inexperienced 
operators. 

Considered on the whole, the 10-year measure seems 
a fair standard for determining obsolescence. There 
are few machines indeed in their tenth year that are 
still so profitable and efficient that they cannot prefit- 
ably be replaced by newer units. 

To broaden the value of the Inventories, the 20-year 
measure was added in 1949. Here, again, it is recog- 
nized that an occasional machine more than 20 years 
old is retained for operations performed so_ infre- 
quently that replacement is not justified. However, 
such machines would account for very few of the units 
found in this category and cannot explain away these 
disheartening facts: 

368,780 machine tools are more than 20 years old 

135,205 units of metal-forming equipment are more 
than 20 years old. 

87,179 units of other shop equipment are more than 
20 years old 

That is a total of 591,164 units of metalworking pro- 
duction equipment bought and installed before 1933 
Because of the limited purchases during the depres- 
sion years, most of it obviously dates back to 1929 


or earlier. 
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source of the data 


The Seventh American Machinist Inventory is based 
on more plant reports than ever before. More than 
four thousand factories prepared detailed reports 
showing types and ages of equipment. They include 
plants of all sizes, in all divisions of metalworking, in 
all parts of the country. An explanation of the statisti 
cal method is on page Al7 

There are 21,518 plants with 20 or more workers 
in the nation’s metalworking industries. They have 
6,139,173 workers. These figures are from the 1953 
McGraw-Hill Census of Manufacturing Plants 

American Machinist editors estimate that there are 
7,425,379 workers in all of Metalworking, as of June 
30, 1953. This represents fewer plants, but more em 
ployees, than in 1949. Estimates are based on the 1953 
McGraw-Hill Census and the 1947 U.S. Census of 
Manufacturing 

The detailed Inventory tables starting on page Al18 
include data on the number of plants, as reported by 
the 1953 McGraw-Hill Census, and our estimate of 
total current employment 

Expanded studies of government-owned machines 
college shop equipment, and machinery in mainte 
nance shops are included to round out this study of 


America’s metalworking resources 
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AGRICUL 





ALL EQUIPMENT 
ee 





10 YR OVER 
UNITS & OVER 20 YR 





Agricultural Machinery 124,083 45% 21% 


(SO PERCENT UNDER 10 YEARS OLD Construction, Mining, Oil Well 82,860 52 18 
Metalworking Machinery 203,219 58 19 
Special-Industry Machinery 169,152 58 27 
General Industrial Equipment 156,179 51 19 
Office & Store Machines 58,210 56 32 


Domestic & Service Equipment 114,371 43 14 
48 16 


PERCENT AT LEAST 10 YEARS OLD 


GUNN PERCENT MORE THAN 20 YEARS OLD 


Segments of the circle represent relative size of 
each of the metalworking industries in terms of 
total equipment holdings. Areas within each seg Electrical Equipment 355,134 
ment show division of equipment into age groups Misc. Machine Parts, Jobbing 159,445 56 19 
Actual figures are in the table at right Motor Vehicles & Parts 326,975 49 
Complete Aircraft 75,284 40 
Aircraft Engines, Propellers, & Parts 89,954 45 
Railroad Equipment 41,787 
Fabricated Metal Products 843,943 50 
Shipbuilding, Ordnance, Misc. 447,864 60 
Precision Mechanisms 145,103 43 
Total 3,393,563 52 
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MODERNIZATION LAGS IN ALL INDUSTRIES 
EVEN THOUGH 14 OUT OF 16 ARE GROWING 


The railroad-equipment industry holds the dubious 
distinction of possessing, on the average, the oldest ma- 
chine tools in the entire metalworking industry. Two 
out of three of the machine tools installed in its manu- 
That is the 


worst showing in all segments of Metalworking and 


facturing plants are 10 years old or older 


represents serious deterioration in the situation since 
1949. The industry's metal-forming equipment is in 
even worse shape than its machine tools on an age basis 
Almost three out of four machines are at least 10 years 
old. What's more 


equipment is more than 20 years old 


well over half the metal-forming 


On the plus side, the railroad-equipment industry has 
in place today more machine tools than in 1949. It thus 
reverses the downward trend from 1930 to 1949. Re- 
flecting the business growing out of the extensive 
change to diesel power and the demand for freight cars, 
this reversal resulted in a slight drop in the percentage 
of machine tools more than 20 years old — 29 to 28°; 
The best record — and a good example of what mod- 
is turned in by the industry produc- 

Only 45°; 
lowest for all industries in the 


Moreovet the 


ernization can do 
ing precision mechanisms of its equipment 
is 10 years old or olde 


1953 Inventory number of machines 


more than 20 years of age dropped from 17,000 to 13,000 
The total number of machines installed in the precision 
mechanisms industry today is less than it was four year 
ago and employment has increased 

The automobile industry has chalked up a remarkable 
It has in use 171,000 
machine tools now, compared with 139,000 in 1949. This 


performance the past four years 


increase reflects a considerable expansion in capac ity 
and the growing complexity of automobile manufactur 
ing as well as requirements for the defense produc tion 
program. Along with this gain has gone a betterment 
in the position of the industry relative to other indus 
tries in age of its production equipment. Its standing is 
six places above 1949, when it registered the poorest 
over-all showing of all industries. The automobile in 
dustry's percentage of equipment more than 20 years 
old has come down, But it still has in its shops as many 
machines over the 20-year limit (39,000) as.in 1949 
Installation of a large number of government-owned 
machine tools for defense production may account in 
part for the automobile industry's machine growth 
(from 
130,000 machine tools in 1940, the industry grew to a 


war peak of 244,000, then dropped back to 139,000 by 


Hence much of the growth may be temporary 


SUMMARY OF SEVENTH INVENTORY BY INDUSTRIES 


MACHINE TOOLS METAL FORMING 
er = ie. ee 
10 YR OVER 10 YR OVER 
UNITS & OVER 20 YR UNITS & OVER 20 YR 


*, OF TOTAL 
EQUIP. IN EACH 
INDUSTRIAL 
DIVISION 


OTHER EQUIPMENT 
ee, a 
10 YR OVER 
UNITS & OVER 20 YR 


MACHINES 
PER 100 
EMPLOYEES 





70,372 50% 23% 
44,762 58 22 
161,033 60 21 
121,524 62 30 
102,175 55 21 
41,112 56 31 
52,724 52 17 
190,124 5] 18 
118,874 58 19 
171,156 57 23 
41,673 45 5 
60,323 51 4 
18,744 66 28 
385,183 52 18 
259,465 63 17 
102,368 45 13 
(941,612 55 19 


17,099 58% 37% 
6,041 67 39 
8,139 52 18 
13,118 66 37 
14,743 60 34 
9,349 68 46 
21,834 49 22 
70,281 53 24 
11,829 71 32 
49,317 60 31 
14,532 48 6 
6,003 41 10 
4,488 74 57 
217,203 59 23 
45,989 65 27 
22,733 40 16 
532,698 58 25 
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106,502 33 9.6 


241,557 40 
142,410 54 13.2 


919,253 40 


36,612 29% MA% x 45.0 
32,057 42 2.4 36.5 
34,047 51 6.0 55.7 
34,510 41 5.0 63.1 
39,261 37 4.6 49.5 
7,749 44 Pr 48.5 
39,813 29 3.4 24.2 
94,729 39 10.5 24.4 
28,742 43 47 56.1 
21.8 
19,079 22 a 14.9 
23,628 33 2.6 23.2 
18,555 55 1.2 20.9 
24.9 38.0 
30.9 
46.6 
33.3 


20,002 35 4.3 
100% 





1949) 


lieved to represent real growth 


However, much of the recent expansion is be- 


More of the auto industry’s modernization has been 


in metal-forming equipment than in machine tools 
Although total metal-forming units increased only from 
42,000 to 49,000 units, the percentage at least 10 years 
old dropped from 68% to 60% ; and the percentage more 
than 20 years old declined from 39% to 31% 

The relatively high ratio of old equipment in the 
automobile industry does not take away the industry's 
distinction as the lead in pioneering new machining and 
metal-forming techniques, particularly in the field of 
mass production and automation 

Time is catching up with the aircraft industry. For 
the first time since it has been included in the Inventory, 
starting in 1930, it is not in the top spot with the lowest 
percentage of equipment at least 10 years old. From 16% 


in 1949 the machine-tool percentage 10 years old and 


older has jumped to 45% for airframes 


and 51% for 


CHANGE IN METALWORKING INDUSTRIES 
THROUGH SEVEN INVENTORIES 


(Percent of Machine Tools At Least 10 Years Old) 


1925 1930 


1935 


1940 


1945 1949 


1953 





Agricultural Machinery 
Construction, Mining, 
Oil Well Equip. 49 
Metalworking Machinery 
Special-Industry 
Machinery 
General Industrial 
Equipment 
Office & Store Machines 
Domestic & Service 
Equipment 
Electrical Equipment 
Misc. Machine Parts, 
Jobbing 
Motor Vehicles & Parts 
Complete Aircraft 
Aircraft Engines, 
Propellers, Parts 
Railroad Equipment 
Fabricated Metal 
Products 49 
Shipbuilding, 
Ordnance, Misc. a2 


Precision Mechanisms 


TOTAL 


65% 58% 60% 


74 
66 


76 


75 
74 


62 
65 


69 /o 


73 
7) 


74 


78 
68 


83 
70 


29 


83 


76 


76°* 
61 


55% 50% 50% 


49 48 
45 43 


57 54 


54 
62 


47 
47 


47 45 


40 36 
3606=|— 35 


58 
60 


62 


55 
56 


52 
51 


58 
57 


\ 45 
yo! 


66 


52 


63 
45 


44%, 52% 67 Yo 72%o 38% 43% 55% 





*includes job shops only 


**Does not include Navy Arsenals 


Note: Percentages from previous Inventories have been adjusted in some cases to 


provide comparable data. Blanks mean no comparable data is available. 


A8 


aircraft engines, propellers, and parts 

(This year, for the first time, the aircraft industry has 
been split into two segments — complete aircraft in one, 
and engines, propellers, and parts in the other. This is 
the only change in industry classification from the 1949 
Inventory.) 

Metal-forming equipment followed the same upward 
curve as machine tools. The percentage at least 10 years 
old went up from 137 in 1949 to 48% and 41° for the 
two segments today 
doubled its 
machine-tool holdings (up from 55,000 to 102,000) since 


The entire aircraft industry has nearly 
before Korea, and has come within close range of trip- 
It is still far 
below the war peak of 276,000 machine tools, however, 


ling equipment (up from 8,000 to 21,000) 


and a considerable portion of the equipment added the 
past four years is government owned 

The makers of metalworking machinery have nothing 
to be proud of. Their ratio of equipment at least 10 
years old rose sharply from 43°, to 60°7. Only a slight 
derived from the fact that the 
percentage of machines more than 20 years old dropped 
from 22 to 21° 


special-industry machinery was not as great 


bit of comfort can _ be 


The change in equipment of makers of 
but the 
percentage of old equipment is still greater than in 
metalworking machinery 

All but one of the 16 major 


Inventory show a higher percentage of machine tools 


industries listed in the 


at least 10 years old today than in 1949. The one excep- 
tion is agricultural machinery which is unchanged at 
50°. Seven of the industries have improved their posi- 
tions on metal-forming equipment (agricultural, spe- 
cial-industry machinery, general industrial equipment, 
domestic and service equipment, automotive, fabricated 
metal products, and precision mechanisms) 

Ten of the 16 industries scored a slight improvement 
in the percentage more than 20 years old, with the auto- 
mobile industry recording the greatest improvement, as 
previously noted. Electrical equipment, and construc- 
tion, mining, and oil-well equipment are unchanged 
These industries resulted in an overall drop in the ma- 
to 13% 


Miscellaneous machine 


chine tools more than 20 years from 15% How- 
ever, five industries lost ground 
parts and jobbing is up from 14 to 19° 


from 2 to 5% 


airframes, up 
; aircraft engines, propellers, and parts, up 
from 2 to 4%; 


from 20 to 21% 


and general industrial equipment, up 


The only industries to report a decrease in machine- 
tool holdings are special-industry and office and store 
machines. Both of these industries are also down slight- 
ly in current estimates of employment compared to 
1949. Agricultural machinery also has a lower current 
employment estimate than in 1949, but has a substan- 
tial increase in machine tools reflects 
partly substantially increased mechanization in this in- 
dustry and partly the fact that it was not operating at 
capacity when the Inventory was taken 


This condition 


Information on the concentration of machines in 
each industry is included this year. It is shown as the 


total of machine tools and metal-forming equipment per 
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100 workers. This will give a broad indication of the the automobile industry, agricultural machinery, and 
concentration, but should not be taken too literally. Ex- electrical equipment. The growth in the automobile and 
tensive use of two- or three-shift operations lowers the electrical industries reflects, in part, the major role they 
concentration; on the other hand, operation below ca- are taking in defense production 
pacity will increase it. As would be expected, the lowest Detailed statistics for the 16 industry groups will be 
concentration is in the manufacture of airframes (14.9) found in the tables on pages Al8 to A33. The groups are 
and the highest in special-industry (63.1) and metal- defined and the Standard Industry Classification num 
working (55.7) machinery bers are given with these tables. Data on the number of 
The largest single industry is again fabricated metal plants with 20 or more workers taken from the 1953 
products; though this industry accounts for a smaller McGraw-Hill Census of Manufacturing Plants and the 
percentage of total equipment than in 1949. The largest current estimate of total employment are included with 


umps in relative holdings of equipment were taken by each table 
{ul} \ 


NEARLY 3 MILLION 
METALWORKING MACHINES IN U.S.; 


GOVERNMENT OWNS 18% 
OF PRODUCTION EQUIPMENT 


Metalworking machinery in the United States today 
is estimated at 2,975,000 units. This includes equipment 
in production plants, maintenance shops, and training 
shops, and is based on the Seventh American Machinist 
Inventory and the second study of maintenance and 
training equipment. : ; 
About 56% of this equipment — nearly 1,700,000 units 
is at least 10 years old. More than one-fifth (22%) ESTIMATED TOTAL EQUIPMENT 
or an estimated 650,000 machines are more than 20 IN THE UNITED STATES 
years old ; 
By far, the major portion of this equipment is located 
in production plants in the metalworking industries, MACHINE TOOLS METAL FORMING 





including toolrooms and maintenance operations in 10 ys Over 10 yt Over 
these plants. However, nearly half a million machines waite Sever = 20" writs Sever §=—20y" 





are located in other industries. It is estimated that there 
are 357,000 machine tools and 134,000 units of metal- 


forming equipment used for maintenance purposes out- 


Metalworking 
Industries 1,942,000 55% 19% 533,000 58% 25% 
Other Industries 357,000 61 31 134,000 64 31 


Training accounts for about 10,000 machines, includ- ang 9,000 56 os 1,000 54 18 
ing 9,000 machine tools and 1,000 units of metal-forming Total 2,308,000 56% 21% 668,000 59% 26% 


equipment. 


side the metalworking industry 





It is estimated that government agencies own about 
440,000 machines including both machine tools and 
metal-forming equipment. This represents 18% of all 
the production equipment in the United States, com- 
pared with 13% in 1949 and 33% at the end of World 
War II. If we include all equipment as estimated above, 
then the government owns about 15% of the nation’s 
metalworking equipment 
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MORE OVER-AGE EQUIPMENT THAN EVER 
IN 36 OF 39 MACHINERY TYPES 


More than four-fifths of the planers in the United 
States are at least 10 years old. Nearly two-thirds of 
them are more than 20 years old. All of these, plus some 
of the few that fall in the group built less than 10 years 
ago, have been completely outmoded by the develop- 
ments in planer design in the past seven years 

From this bleak picture to contour sawing (more than 
one-third at least 10 years old) at the brighter end of 
the spectrum, the trend since 1949 has been uniformly 
down. The percentage of equipment that has reached 
the 10-year mark has jumped for every type of machine 
tool, the average increase being 12% 

Among major types, the sharpest jump (19°7) was 
taken by broaching machines, which went up from 31 to 
50% at least 10 years old. The smallest rise (6°) was 
shared by planers, up from 75 to 81%, and shapers, up 
from 63 to 69%. The relatively small increase in the per- 
centage of old planers and shapers appears to be the 
result not of proper replacement of these machines, but 
rather of the proportion of old machines having gone so 
high already that there is little area left for maneuver. 

The number of machine tools installed in the Metal- 
working Industry increased about 10° during the four 
years since the 1949 Inventory. The only machines fail- 
ing to show any increase were planers and shapers, 
which remained practically constant. A major jump was 
taken in the number of contour sawing machines, which 
more than doubled during the period. It is possible that 
because of a slight error in the 1949 questionaire, that 
the number of contour saws reported in 1949 was too 
low; if so, the missing machines would have appeared 
under bandsaws. That this is probably not a major fac- 
tor, is indicated by the fact that the number of bandsaws 
also increased about 227 compared to a jump of only 
12°; for cut-off machines as a whole 

Gear-cutting machines increased 20°, double the 
machine tool average, but gear checking machines in- 
creased by 717, confirming the extent to which preci- 
sion gear manufacture has increased in importance 

Only two changes were made in the breakdown of 
machine tools in this inventory. For the first time, auto- 
matic screw machines were divided into single- and 
multiple-spindle types. Nearly 60°) of the machines 
turn out to be single spindle (41,000), while the remain- 
der (30,000) are multiple spindle, Because there has 
been some development of honing other then internal 
cylindrical, honing machines were broken down into 
two groups this time. About 90° of the honing machines 
installed are still of the familiar internal type with the 
remainder external and surface types 


That all of the machine tools sold during the past four 


Alo 


years did not go into expansion is indicated by the de- 
crease in the number of machines more than 20 years 
old. The actual quantity is down from 377,000 to 369,000, 
despite the fact that some machines crossed the 20-year 
age limit during this period. The time during which 
machines would have been purchased to reach the 20- 
year age mark since the last Inventory was 1929 to 1933, 
a period during which relatively few machines were 
purchased. Even so, there is some encouragement in the 
fact that there has been some replacement of machines, 
however small, in this category 

The only machine types to show an increase in the 
percentage more then 20 years old are grinding ma- 
chines, honing and lapping machines, planers, and rifle 
working machines, each of which showed slight in- 
creases. Broaching and cut-off machines remained con- 
stant and the other types all showed improvement, some 
decreasing as much as 4% in the number more than 20 


years old 


13% increase in metal forming 


Metal-forming equipment continues to run a higher 
percentage at least 10 years old than machine tools, 
despite the fact that there was a 13°) increase in the 
quantity installed in the United States. The percentage 
increase in units at least 10 years old, however, was not 
as great —up from 55 to 58%. The only two types of 
metal-forming machinery to show a smaller percentage 
of old machines now than in 1949, are swaging machines 
(down from 60 to 52%) and wire and strip forming 
machines (down from 67 to 57% ) 

Forging machines continue to have the largest per- 
centage of old models — 73% at least 10 years old. The 
smallest percentage of old machines is credited to pneu- 
matic presses, but this comparatively new type of equip- 
ment took a jump from 18 to 33°; at least 10 years old 

Although the total quantity of metal-forming equip- 
ment increased only 13°07 compared with 10° for ma- 
chine tools, several basic types continued to expand fat 
more rapidly then metalworking as a whole. These 
include punching and shearing machines (up 25%), 
bending and forming machines (up 23 ), and hydraulic 
presses (up 22% ) 

Although sizeable decreases in comparison with the 
original 1949 figures are recorded by forging machinery, 
die-casting machines, and plastic molding machines 
there is reason to believe that this apparent decrease 
represents rather a more accurate set of figures in 1953 
then in 1949. Considerably larger samples were obtained 


from those industries in which these machines are used 
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INDUSTRIAL TRUCKS 
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BALANCING MACHINES 








than were available in 1949, with a corresponding in- 
crease in the reliability of the results 

The tendency remains to use metal-forming equip- 
ment longer then machine tools, but the gap was nar- 
rowed by a 3% drop in the quantity of metal-forming 
machinery more than 20 years old. This is a misleading 
drop achieved not by extensive replacement, but re- 
sulting rather from the greater expansion in this area 
The actual number of machines more than 20 years old 
increased from 131,000 to 135,000 rather than the slight 
actual decrease recorded by machine tools 

The highest percentages of such old equipment in- 
clude forging machines with 46° more than 20 years 
old, and mechanical presses and punching and shearing 
machines with 29°) each 

Additions to the types of equipment reported includ- 
ed: forging presses, of which there are 1600; extrusion 
presses, 450; spinning lathes, 1600; and nibbling ma- 
chines, 3600. 


cranes hold position 

The percentage of other shop equipment at least 10 
years old increased from 30 to 40% with the amount 
more than 20 years old remaining constant at 9°7. Age 
comparisons between the various types in this portion 
of the Inventory are less justifiable because of the ex- 
pected short life of some types of equipment and the 
relatively long life of others. Surprisingly, the only type 
of equipment not to have an increase in the percentage 
at least 10 years old was overhead traveling cranes, 
which remained constant at 58°). This was the result 
of the replacement of a fair percentage of those more 
than 20 years old which brought a drop from 40 to 31% 


in this category 
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OTHER SHOP EQUIPMENT 


PERCENT MORE THAN 20 YEARS OLD 
! ‘ ' 


PERCENT AT LEAST 10 YEARS OLD 
‘ ‘ ‘ 
(___] PERCENT UNDER 10 YEARS OLD 





The largest increase in units installed was taken by 
electric welding—up 61%. Electric and pneumatic hoists 
increased 34% in quantity. Whether this was accom- 
panied by a corresponding decrease in the use of hand 
hoists is not known because the latter were dropped 
from the Inventory this year. The slight decrease shown 
in the number of industrial trucks is misleading because 
the 1949 inventory included hand-lift trucks as well as 
power-driven lift trucks, while the 1953 inventory is 
limited to power-driven trucks. 

A major addition to the Inventory is the inclusion of 
conveyors, Because of their nature, it is impractical to 
report conveyors in units by age groups. Plants were 
requested to estimate the total length in feet of floor and 
overhead conveyors installed. The results will be found 
in the table on page A85, The estimates total 5,553,000 
feet for floor conveyors and 9,090,000 feet for overhead 
conveyors, or an estimated total for both types of 14,- 
643,000 feet — a little more than 2,700 miles. It is prob- 
able that these estimates are on the low side because it 
was difficult to determine precisely how many plants 
may have had conveyors but neglected to estimate their 
length 

Altogether the 1953 Inventory lists 165 different types 
of equipment, compared with 156 in 1949. Careful con- 
sideration has been given in the selection of these types 
to the suggestions of those who have used previous In- 
ventories and they have been made to conform as 
closely as possible to the Standard Commodity Code. 
Distribution of equipment in the various industries and 
areas is shown in the tables on pages A58 through A85. 
Definitions of each type of equipment and the Standard 
Commodity Code numbers, where applicable, can be 
found with these tables. 
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MACHINES 
PER 1000 
POPULATION 


cc 10 
GS 10 - 20 
GE 20 - 30 


OVER 30 


PACIFIC COAST TOOLS DOUBLED, 


MIDWEST SHOWS 


MAJOR GROWTH SINCE 1949 


The Pacific Coast has more than twice as 
many machine tools today as in 1949. In 
the three Coast states the number of ma- 
chine tools is up from 61,000 in 1949 to 
145,000 in 1953 and the amount of metal- 
forming equipment has increased sharply 
(from 23,000 units to 35,000). The per- 
centage of total equipment in this area 
has increased from 3.7 to 7.4% in four 
years, by far the greatest growth of any 
area 

Southern California, with a concentra- 
tion of 16.8 machines per 1,000 population 
has had the heaviest growth. The expan- 
sion has been throughout the area, how 
ever, Washington and Oregon have 21,000 
machine tools today — more than the entire 
West Coast, except Los Angeles and San 
Francisco, had in 1949 


This expansion Is In sharp contrast to 
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the 1945-49 period, when the collapse of 
the aircraft industry brought a one-third 
reduction in the number of machine tools 
Today, the Pacific Coast has 145,000 ma 
chine tools, compared with 92,000 in 1945 
Southern California also has the small 
est percentage of old machine tools (34° 
at least 10 years old and 6°) more than 
20 years old). Washington and Oregon also 
rank with the better sections (40°) at least 
10 years old and 7% more than 20 years 
old), but in Northern California, where 
industry has been established longer, the 
record is not so favorable (47% at least 10 
years old and 20°; more than 20 years old) 
In New England, there has been a slight 
increase in machine tools (from 319,000 in 
1949 to 327,000 in 1953). but the area has 
not expanded as fast as the rest of the 
country, for the percentage of total equip 








MACHINES 
OVER 10 yrs. OLD 


BOSTON 61% 


BRIDGEPORT—HARTFORD 55 
NEW YORK—NEWARK 54 
BUFFALO-— SYRACUSE 50 
PHILADELPHIA—CAMDEN 57 
PITTSBURGH — WHEELING 54 
BALTIMORE 65 
RICHMOND 54 
ATLANTA—NEW ORLEANS 
CLEVELAND 

TOLEDO 

CINCINNATI —LOUISVILLE 
DETROIT 

INDIANAPOLIS 

CHICAGO 

MILWAUKEE 
MINNEAPOLIS-ST. PAUL 

ST. LOUIS 

KANSAS CITY—TULSA 
DALLAS—HOUSTON 

DEMVER 

SEATTLE—PORTLAND 

SAN FRANCISCO 


LOS ANGELES 





GEOGRAPHICAL DISTRIBUTION OF MACHINES SUMMARY OF 


MACHINES 1950 MACHINES 
ESTIMATED PER 100 POPULATION, PER 1000 
EMPLOYEES EMPLOYEES 1000's POPULATION 


MACHINE METAL 
TOOLS FORMING 








Boston 
Bridgeport—Hartford 
New York—Newark 
Buffalo— Syracuse 
Philadelphia—Camden 
Pittsburgh— Wheeling 
Baltimore 

Richmond 


Atlanta—New Orleans 


7,307 29.8 
2,007 85.3 
12,589 19.3 
5,729 20.9 
7,918 15.1 
6,743 11.8 
3,034 16.8 


Boston 184,440 
Bridgeport-Hartford 142,217 
New York-Newark 194,718 
Buffalo-Syracuse 92,698 
Philadelphia-Camden 92,150 
Pittsburgh-Wheeling 55,999 
Baltimore 42,915 
Richmond 16,083 
Atlanta-New Orleans 30,977 
117,455 

38,143 

89,226 
171,295 

71,684 
261,661 

70,672 

21,660 


33,130 
29,053 
48,849 
27,176 
27,640 
23,493 
8,140 
4,276 
13,724 
32,243 
11,412 
30,218 
52,871 
25,075 
76,107 1,058,256 31.9 
16,757 267,667 32.7 
6,359 79,252 35.4 
31,060 12,362 180,058 24.1 
22,290 7,630 133,382 22.4 
35,058 6,411 133,317 31.1 
14,632 4,676 46,693 41.4 6,082 <P 
21,036 5,396 124,324 21.3 3,900 6.8 
28,390 7,888 112,228 32.3 4,551 8.0 
Los Angeles 95,153 21,812 387,059 30.2 6,945 Los Angeles 
Total 1,941,612 532,698 7,425,379 33.3. 150,697 Total 


441,765 49.2 
293,976 58.3 
682,354 35.7 
364,083 32.9 
436,916 27.4 
339,730 23.4 
118,441 43.1 
89,688 22.7 9,498 2.1 
209,101 21.4 16,465 Be 
421,279 35.5 3,515 42.6 
121,304 40.9 1,146 43.2 
333,458 35.8 5,122 23.3 
774,287 29.0 4,670 48.0 
276,761 35.0 2903 32.9 
12,381 27.3 
3,096 28.3 
3,530 ro Minneapolis— St. Paul 
7,713 5.6 St. Louis 

5,369 5.6 
8,392 4.9 


Cleveland 

Toledo 
Cincinnati—Louisville 
Detroit 

Indianapolis 


Cleveland 

Toledo 
Cincinnati-Louisville 
Detroit 
Indianapolis 
Chicago Chicago 
Milwaukee Milwaukee 
Minneapolis-St. Paul 
St. Louis 

Kansas City-Tulsa Kansas City—Tulsa 
Dallas-Houston Dallas—Houston 
Denver 
Seattle—Portland 


San Francisco 


Denver 
Seattle-Portland 


San Francisco 


ment has dropped from 16.1 to 14.9%. New England had use the Inventory, but the editors feel that the present 


extensive growth between 1945 and 1949 (up from division will provide the most satisfactory combination 


203,000 to 319,000 machine tools) and some leveling off 
was to be expected. 

Connecticut continues to lead the country with the 
highest concentration — 85.3 machines per 1,000 popula- 
tion and 6.5% of the nation’s metalworking production 
equipment is concentrated in this one industrial state. 

The major areas of New England and the Pacific 
Coast are the only two in which exact comparisons 
can be made because of the change in the area boun- 
daries in 1953. These represent an extension of the 
marketing-area principle adopted in 1949. The original 
areas, used in the early Inventories, have been aban- 
doned completely and the major marketing areas have 
been expanded to take in the intervening, less con- 
centrated, areas 

Boundaries of the new areas are the result of careful 
study of the many suggestions received since 1949 and 
of the marketing habits of the nation. It must be rec- 
ognized that no breakdown into a limited number of 
areas will be completely satisfactory to all those who 
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to the majority of users. 

Approximate comparison of the other general areas 
is possible by making estimates of the division of 
equipment in some of the new areas that overlap the 
old breakdown. 

Some of the most marked changes in area have been 
made in the South. Partly because of the industrial 
potential here and the growth following the war, this 
area has been extensively divided. Several border 
states, in which much of the growth was concentrated, 
have been separated from the southern states and com- 
bined with adjacent areas with which their economy 
is more closely tied. Thus West Virginia is combined 
with Western Pennsylvania, Eastern Kentucky is com- 
bined with Southern Ohio, and Western Kentucky and 
Tennessee with Missouri. 

Basically there seems to be about the same number 
of machine tools in the South today as in 1949, but it 
must be remembered that many reserve tools then in 
storage in the South have since been distributed to 
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SEVENTH INVENTORY BY AREAS 


ALL EQUIPMENT MACHINE TOOLS METAL FORMING OTHER EQUIPMENT 











10 yr Over 10 yr Over 10 yr Over 10 yr 
Units & over 20 yr Units & over 20 yr Units & over 20 yr Units & over 


33,130 59% 28% 





284,138 61% 24% 184,440 64% 28% 66,568 54%. 


220,073 55 19 
304,135 54 16 
165,290 50 17 
166,296 57 23 
123,318 54 26 
69,273 65 18 
30,470 54 22 
82,313 48 7 
207,004 54 16 
62,036 54 20 
159,369 50 19 
312,997 54 2) 
118,334 60 19 
465,687 50 16 
122,441 52 20 
38,040 39 10 
65,542 40 1 
49,511 46 9 
68,417 33 - 
28,239 46 a 
37,064 40 - 
57,289 42 15 
156,287 3) 5 
3,393,563 52 


142,217 57 20 
194,718 56 17 
92,698 56 20 
92,150 57 23 
55,999 57 27 
42,915 68 18 
16,083 57 20 
30,977 50 14 
117,455 58 18 
38,143 57 20 
89,226 54 19 
171,295 58 23 
71,684 64 18 
261,661 53 17 
70,672 57 23 
21,660 42 VW 
31,060 43 13 
22,290 53 12 
35,058 37 10 
14,632 53 9 
21,036 40 7 
28,390 47 20 
95,133 34 6 
1,941,612 55 19 


plants in other sections of the country. These machines 


have been replaced by new tools now in active use 

The Middle Atlantic States show a slight increase 
in machine tools (421,000 to 436,000) but this may be 
largely accounted for by the addition of West Virginia. 
The percent of the total in this area, even with West 
Virginia added, dropped from 24.5 to 22.4% 

The Midwestern States, which lost ground during the 
dismantling of war plants after World War II, have 
begun to grow again. Although there are several 
changes in the boundaries, with lowa and Eastern Ken- 
tucky added and Southern Ilinois deleted, the growth 
is obvious with machine tools up from 690,000 to 820,000 
units and metal-forming equipment up from 200,000 to 
244.000 units. This increases the percentage of total 
equipment in this section from 40.1 to 42.7 

Concentration of machines (including both machine 
tools and metal-forming equipment) has been com- 
puted per 1,000 population and per 100 workers in 
Metalworking plants for each area 

The greatest concentration, on either basis, is in 


Connecticut. On a population basis, Connecticut with 
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29,053 62 30 
48,849 58 22 
27,176 57 24 
27,640 64 29 
23,493 60 36 
8,140 66 15 
4,276 57 27 
13,724 53 21 
32,243 62 27 
11,412 58 33 
30,218 48 25 
52,871 64 33 
25,075 69 34 
76,107 60 
16,757 63 33 
6,359 45 14 
12,362 48 13 
7,630 53 16 19,591 36 
6,411 4] 15 26,948 25 
4,676 48 13 8,931 33 
5,396 4] 14 10,632 40 
7,888 51 19 21,011 31 
21,812 34 6 39,322 22 
532,698 58 919,253 40 


48,803 43 
60,568 47 
45,416 34 
46,506 53 
43,826 48 
18,218 56 
10,111 49 
37,612 45 
57,306 42 
12,481 38 
39,925 42 
88,831 39 
21,575 36 

127,919 37 
35,012 36 
10,021 29 
22,120 29 


on UW eB Bo aw SB OO @D 


_ 


85.3 per 1,000 population, is followed by the Detroit 
area with 48.0, Toledo with 43.2, and Cleveland with 
12.6. Lowest concentration is in the Richmond area with 
2.1, followed by Atlanta 
Denver with 3.2 


New Orleans with 2.7, and 


On the basis of machines per 100 workers, Connecti 
cut (58.3) is followed by the rest of New England with 
19.2, Baltimore with 43.1, and Denver with 41.4. The 
lowest concentration is in Washington and Oregon with 
21.3, followed by Atlanta — New Orleans with 21.4, and 
Kansas City with 22.4 

The unpleasant distinction of having the highest per 
centage of machine tools at least 10 years old falls on 
the Baltimore area (68 ). The Boston and Indianapolis 
areas are second with 64% each, while Detroit and 
Cleveland follow with 58‘7. Los Angeles has the best 
record, as usual, but the percentage is up from 24% 
in 1949 to 27°) today. Second best is Texas with 37% 
followed by Washington and Oregon with 40° 

Among machine tools more than 20 years old, the 
worst record is held by the Boston area with 28° 
followed by Pittsburgh with 277, and by Philadelphia 
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Milwaukee, and Detroit with 23%. Best record again 
goes to Los Angeles with 6%, followed by Washington 
and Oregon with 7%, and the Denver area with 9% 

Metal-forming equipment at least 10 years old shows 
up most heavily in Indiana (69%), followed by Balti- 
more with 66% , and Philadelphia and Detroit with 64% 
Los Angeles, with the best record, is still a shocking 
34%, followed by Texas, Washington, and Oregon with 
41%, and Minneapolis with 45% 

Several precautions must be borne in mind in making 


studies of the geographic data. Remember that it rep- 


resents approximate distribution based on a relatively 


large sample (for a more complete explanation of the 
method, see page Al17). In the nature of the expansion 


The primary aim of the American Machinist Inventory, 
since its inception, has been to provide data on the con- 
dition of equipment as a basis for and a stimulus to 
modernization 

The editors have always felt that inadequate replace- 
ment programs, if long continued, would be disastrous, 
not only to industry and its suppliers, but to the eco- 
nomic well-being and security of the nation 

Thus, from the beginning, emphasis has been placed 
on the data reporting percentages of old equipment 
However, as successive Inventories provided more ac- 
curate data, the reports on total equipment and its 
distribution have assumed increased importance 

For many years now the Inventories have been a 
primary tool in the hands of government agencies and 
private research organizations engaged in both short- 
and long-range planning for defense production and 
economic security in addition to the traditional use 
by those in the metalworking industries to assess their 
own competitive position. 

The evident value of these Inventories is demon- 
strated by the long record of cooperation by major 
industrial firms and by key government agencies, This 
value is so great that in 1940, when World War II was 
already in progress and our own involvement had be- 
gun to seem inevitable, and again in 1944 and early 
1945, when our participation was at its height, the 
Inventory received the endorsement and the coopera- 
tion of the military and civil branches of the govern- 


@ Denotes less than 10. 


method, the percentage of error is likely to be higher 
in the geographic data than in the industry data. The 
margin of error is likely to be greatest in relatively 
small areas as for specialized machine types 

It is well to remember, too, that the geographic tables 
include only equipment in metalworking plants. Some 
types of equipment will ke found in large numbers out- 
side the metalworking industry 

Detailed geographic data including exact discription 
of boundaries will be found in the tables on pages A34 
to A57. The number of metalworking plants with 20 
or more workers based on the 1953 McGraw-Hill 
Census and the current estimate of total employment 


for each area are included. 


ment as well as that of major companies holding 
government centracts. Such cooperation was again 
received, on an even larger scale, in 1949 

One of the prime reasons for this cooperation is that 
in the entire history of the American Machinist Inven- 
tory there has never been a single instance of violation 
of the confidential nature of individual plant reports 

In 1953, more caution prevails in security matters 
than ever before. Even so, government agencies such 
as the Atomic Energy Commission and the Coast Guard 
cooperated to the extent possible from their central 
records. The Department of Defense reluctantly decided 
that it would be unwise at this time to provide data 
on their machines. This decision had the further result 
of restricting data from the plants of some contractors 
operating with a substantial proportion of government- 
owned equipment 

The military services have found the Inventory a 
valuable tool for many years, and will continue to use 
it, hence the reluctance not to give full cooperation at 
this time. The editors feel that the Inventory would be 
a more useful tool for mobilization planning had this 
cooperation been possible, but without it the Inventory 
stands on a broad and useful base 

The basic intent of the Seventh Inventory, as of every 
previous Inventory, is to give both government and 
industry the information needed to keep the metal- 
working industries productive. In this way it can help 


to keep America both prosperous and strong 


NOTES TO TABLES * Plants with 20 or more werkers as reported by the 1953 McGraw-Hill Census of Manufacturing Plants. 


+ Current estimate of total employment derived by the editors as described on this page 


The decision of the Defense Department not to cooperate in the 
Seventh Inventory, and the restrictions placed on certain contractors, 
may have affected two industry tables. These are “Complete Aircraft” 
and “Shipbuilding, Ordnance, and Miscellaneous.’’ Area tables may 
be affected where concentrations of these industries exist. More 
limited samples resulted in these two industries than would otherwise 
have been the case, but the samples exceeded 10% and the 


results may not be seriously affected. 
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This condition should not in any way impair the usefulness of the 
Inventory to industry. Data on total equipment in these two classifi- 
cations should be used with greater caution than usual. We invite 
government agencies or private research organizations planning to 
use the data for defense planning to get in touch with the editors 
We will be glad to cooperate in working out the best and safest 
procedures for handling this data to minimize any hazard that has 


been created. 
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HOW THE INVENTORY WAS TAKEN 


Ti basic method established for the First American 
Machinist Inventory in 1925, and continued since that 
date, was followed in compiling the Seventh Inventory 
in 1953. Once again. certain refinements were intro- 


duced to make the results as accurate as possible 


The basic questionnaire from which all results are 
compiled was mailed to every company in the Metal- 
working Industry listed or the 1953. McGraw-Hill 
Census, and to railroads, airlines, colleges, and voca 
tional institutes, as well a to other plants (for the 
maintenance survey). Altogether, nearly 60,000 ques 
tionnaires were mailed, many of these representing 


repeat mailings 


RETURN UP 20% 

Each succeeding Inventory has brought returns 
from a larger number of plants. This is a result of the 
constantly widening recognition of the value of the 
Inventory Despite the difficulties imposed by military 
security policies (see lacing page) this trend contin 
ued in 1953. The number of returns increased by more 
than 20°, over 1949. Altogether more than 4500 re- 
turns were received representing about two and a 
half million employees. Each return was classified 
industrially and geographically and the data sum- 
marized. The sample thus obtained was expanded to 


give the total published figures 


The basic assumption on which the method rests is 
that in a given industry division, where manufacturing 
methods are uniform, the ratio of wage earners to 
machines is constant. Although the data are published 
tor 16 major industries, the basic statistical work was 


again done with 44 divisions to provide more homo 


geneou groups 


The total number of wage earners in each divisior 
vas determined by adjusting, twice, the basic data 
taken from the 1953 McGraw-Hill Census of Manu 
facturing Plants. The first adjustment was to account 
for plants wit ss than 20 workers and was derived 

test) U.S. Census of Manufactures 

errect lor rowth or shrinkage of 

the McGraw-Hill Census was 
based ! difference in the num 


irrently in the sample 


and the number 1 uted for these same plants in the 


{ 


number of Vage earners 


McGraw-Hill 


tnus arrived a I tn oO p ished ith each table 
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The expansion tactors 
tion between the total thu computed an 
oncerned. Whe 


reported it had no records ol equipment 


ol the sample in the division 
categories, it Was excluded from the ample lor 
categories resulting in a=evarying expan 


through many of the tables 
DEGREE OF ACCURACY 


No final answer to the question 
available because no comparable ource of 
exist for comparison There are methods 
the overall accuracy and as many of these a 
are used during the statistical phase to check the 
methods employed Independent tudi have 
been made by companies or agencies planning « 
sive use of the data. and ihese have confirmed th 


general value of the methods employed 


However, none of this should be taken to preclud 
variations from the actual in the detailed breakdown: 
Suppose, for example, that a 30 ample obtained 
for a particular table. If no machines are reported of 
a certain type, this does not necessarily mean that 
there are none in the other 70 It does mean that 
there are not likely to be any significant number. If 
3 machines are reported in the sample, 10 will be 
shown in the table. This actual number could as easily 
be 6, 12, or 14, but the 10 gives a fair 


the quantity 


naicatior 


On the other hand if 300 machine be reported in 
the sample, giving i000 in the table, there is a good 
chance that the actual number is faiy le o that 
amount, say between 950 and 1050 
panded figure is 10.000 the n 


drop evel iOWF, 


For this reason, quant 
in the tables by 
higure 10 and ove: 


taken a ough indicato 


being progressively me 


Sample throughout 


luding 


gather 





AGRICULTURAL 
MACHINERY 


534 plants*—194,352 employees; 


Tractors; harrowing, plowing, planting, 
cultivating, irrigating, spraying, harvest- 
ing, and threshing machinery; lawn mow- 
ers. (Standard Industrial Classification No. 


352) 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


10 yr 
Units & over 


70,372 50% 
17,099 58 
36,612 29 


124,083 45 





16-20 
YEARS 


10-20 
YEARS 





MACHINE TOOLS 


Beoriag Machines 
Horizontal boring, dritiing, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
F~ pha horizontal and vertical 


Be cee himy Mame times 
Hort zontal internal 
Horizontal surface 
Vertical internal 


Contour Sewing and Filing 
Catott thachines 


Bands aes 

Abrasive disk 

Hack saws 

Rotary, hot or cold 

Other 

Drilling Machines 

Sensitive 

Upright: Single- spindle 

Gang 


Radial 

Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drilis 

Other 


Gea Cuttin 
Hobbing 


and Finishing Mechines 
‘hines 


S, gear 
Cutters, Sim-mitling type 

Bevel-gear cutters (not planer) 

Cutters, planer-type 

Grinders, gear 

Shavers, gear 

Burnishing and lapping 

Chamfering, tooth-pointing tooth-rounding 
Other 


Gee checking eee 
Grinding Mac bi 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not pol ishing) 


Lethes 
Bench ad floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindie) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving & duplicator 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threeding Machines 
Polishing end Betting Machines 
lathes 


Poitshing stands 
Abrasive-beit 


Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 


4,517 


8277 
262 
212 
1% 


= METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning |athes 
Other 


Shapers 
Hori zontal 
Vertical, including slotters 
Keyseaters 

Other Machine Tools 


Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and tripie-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preemetic Pres 
Mechenicel Presses, Power Driven: 
Incl inable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Hori zontal 


Other 
Punching and Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 


Ferging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, heive 
Forging machines (headers) and rolls 
Other 


Sweging Mochines 
Wire and Strip Forming Machines 
Die-Cesting Machines 
Hot chamber 
Cold chamber 
Plastics Molding Mechines 


Riveting Mochiass (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc a set 
Transformer 

Automatic and other 
Resistance: Spot 
Projection 
Gun 


Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrets 
Material s-Heating Equipment 
Heat-treating es 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 


Shot and abrasive biast 
Parts-washing machines 
Pickling machines 

ank 


Tanks 
Cutting Fleid Systems (Multi-Macnine) 


Cranes, Overhood Traveling 
Heists (including Jib and Rail Mounting) 
lectric 


Pneumatic 
ladustriel Trecks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





(except hydro-pneumatic) 


1954 Production Planbook 





605 plants*—139,172 employees 


Units 


10 yr 


& over 


Cement- and concrete-mixing machinery 
cranes and derricks, dredging, excavating 


and road-building machinery; mining ma- 


CONSTRUCTION, 

MINING, I 

OIL- WELL EQUIPMENT 
hal ’ 


4 


MACHINE TOOLS 44762 58% 
METAL FORMING 6,041 67 
OTHER EQUIPMENT 32,057. 42 


TOTAL 82,860 52 


chinery 


well-drilling machinery 


oil-refinery 
and contractors’ portable pneumatic tools 


machinery; miners 


(Standard Indus 


trial Classification No. 353) 





10-20 


TOTAL YEARS 


OVER 
20 YR 


10-20 


TOTAL =veaRs 





MACHINE TOOLS 44,762 15,815 


Bering Machines 2,454 
Horizontal boring, drilling, and milling 4 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Brooching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cuteotf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mechines 
Hobbing Machine 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer 
Cutters aner-type 
sfinders, gear 
shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other . 
Gear-checking Machines 113 
Grinding Machines 10,239 
External cylindrica 4 
Internal cylindrica 
Centerless Exter 
interna 
Surface Rotary-ta 
Reciproc 


nt 
: 


Abr 
ther 
Honing and Lapping 
Honing: Interna 
txter 
nterr 


F xter 


ther (except 
Milling Machines 
Bench type 
Hand 
Knee-type 
Vertica 
Automat 1 manufecturing 
Bed (Lincoln) type, including autor 
Planer type 
Die sinkers (except engraving 
Other 
Planers 
Double housing 
Openside 
ther 
Pipe Cutting and Threading Machines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Mechines (not deep-hole drills 
Threading (except pipe 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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9,915 
832 
29 


484 





1,304 
Horizontal 4 
Vertical, including slotters 
Keyseaters 
Other Mochine Tools 129 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumati 

Pneumatic except hydro-pneumat ic 

Mechanicol Presses, Power Driven 
Inclinable 
Vertical C-frame 

Straight-side 
Forging 
machine 
Other 

Punching and Shearing Mochines 

Punching machine 


Pilate and sheet shear 

Bar and angle shears 

Rotary shear 

Nibbling ma 

Other 

Forging Machinery (except ( 
‘al ~ tea 


’ f air 


Swaging Mochines 
Wire and Strip Forming Machines 
Die-Cesting Mochines 

Hot hamher 


Plastics Molding Mochines 
ert 


pre 
Extr 


Riveting Machines (Not Portable 


OTHER SHOP EQUIPMENT 
ng Machines 
yener ator 


Electric Weldi 
Arc. Motor 


A 


Ges Welding Mochines (Not Ha 
Flame Cutting Machines (Not Ha 
Balancing Mochines 
Air Compressors 
Pleting Equipment 
Machine 
Tanks 
Barre 
Materials-Heating Equipment 
Heat-treating furnace 
Stock -heating furnace 
Salt bat? 
Induction-heating unit« 
Baking and drying oven: 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overhead Troveling 
Hoists (including Jib and Rai! Mounting 
Electric 
Pneumatic 
Industrie! Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 


WA . 
a 


OVER 
20 ¥R 





METALWORKING 
MACHINERY , 


Machine tools and other metalworking ma- 


chinery, 


presses, forging machines, die-casting ma- 


chines, 


tools; gas welding apparatus; machine-tool 
accessories, including cutters, tools, dies, 


i'gs, 
tools 
No. 354) 


including 


can machinery; 


and fixtures; 
(Standerd 


bending 


Industrial 


machines; 


1652 plants*—303,790 employees; 


portable power Units Rea. 

161,033 60% 
8,139 52 

34,047 51 


203,219 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


precision measuring 


Classification 





TOTAL = veaRs 


OVER 
20 YR 





MACHINE TOOLS 


Bering Machines 7,343 
Horizontal boring, drilling, and milling 3,178 
Vertical boring mills including vertical turret lathes 1,689 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 


161,033 42,455 


Breaching Machiaes 

Hori zontal internal 

Horizontal surtace 

Vertical internal 

Vertical surface 

Rotary surface and other 
Contew: Sewing and Filing 
Cotott thachines 

Bands aws 

Abrasive disk 

Hacksaws 

Rotary, hot or cold 


Other 
Drilling Machines 
Sensitive 
Upright Single- spindle 
2 
Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi- spindle 
Deep-hole drilis 
Other 
Gea Cutting and Finishing Machines 
Hobbing hines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth rounding 
Other 
Gear checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
internal cylindrical 
Centeriess. External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing. Internal 
External and surface 
Lapping Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle t 
Automatic chucking horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoin) type, inctuding automatic rise and fail 
Planer type 
Die sinkers (except engaving & duplicators 
Other 
Planers 
Double housing 
Opens ide 
Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Machines 
reed lathes 
Polishing stands 
Abrasive belt 
Other 
Rifle Werking Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Habbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A20 


33,197 
1,284 
704 


372 
86 
98 
24 

210 

170 

. 


21 
. 





Shapers 
Horizontal 
Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning |athes 
Other 


Hydreulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preemetic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven: 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Ferging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swaging Machines 
Wire and Strip Forming Mochines 
Die-Cesting Machines 
Hot chamber 
Cold chamber 
Plastics Melding Machines 
Injection 
Compression 
Extrusion 
Riveting Mochines (Not Portable) 


ne 


ee eee ee ew OR en 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Machines (Mot Hand) 
Fleme Cutting Mechines (Not Hand) 
Belenc ing Mechines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heeting Equipment 
Heat-treating furnaces 
Stock -heating furnaces 
Salt baths 
Induct ion-heating units 
Baking and drying ovens 
F.ame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fleid Systems (Multi-Mechine) 
Creshers, Chip 
Cranes, Overheed Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
ladustrial Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


Production Planbook 





1355 plants*—213,293 employees; Food-products, 


10 yr Over paper-industries, 


textile, woodworking 
printing-trades, cement- 


Units &over 20 yr making, glass-making, incandescent lamp- 


MACHINE TOOLS 121,524 


62% 30%, making, paint-making, rubber-working, 


METAL FORMING 13.118 66 tobacco-products, shoe-making, and stone- 


OTHER EQUIPMENT 34,510 
TOTAL si SB cation No. 355) 


working machinery; smelting and refining 
equipment. (Standard Industrial Classifi- 





10-20 OVER 
TOTAL vears 20 YR 





MACHINE TOOLS 121,524 39,047 35,901 


Bering Machines 4.7% 15% 
Horizontal boring, drilling, and milling 1,930 
Vertical boring mills including vertical turret lathes 2,037 
Precision, horizontal and vertical 254 
Jig boring, horizontal and vertical 423 
Other 112 


Drilling Machines 
Sensitive 


Upright: Single-spindle 
Gang 


Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole dritis 
Other 
Gear Catting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 


Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
internal cylindrical 
Centeriess: External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 


Lapping interna! 
External! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 


Hand 

Knee-type, hori zontal 

Vertical 

Automatic and manufacturing 

Bed (Lincoin) type, including automatic rise and fall 
Pianer type 

Die sinkers (except engaving) & duplicators 


Other 
Pipe Cutting and Threading Machines 
Polishing and Botting Machines 

lathes 
olishing stands 

Abrasive-belt 

Other 
Rifle Working Meochines (not deep-hole drills) 
Threading (except pipe) 


Tapping 
Habbing and milling 
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Vertical, including silotters 
Keyseaters 
Other Machine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning |athes 


Other 
Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and tripie-action 
Horizontal 
Extrusion 
Other (including hydro-pne umatic) 
Preemetic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight. side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 


Forging machines (headers) and rolls 
Other 
Sweging Mochines 
Wire and Strip Forming Mochines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Melding Mochines 
injection 
Compression 
Extrusion 
Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Fleme Cutting Mechines (Not Hand) 
Bolen ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
theter iol s-Heeting Equipment 
Heat-treating furnaces 
Stock -heating furnaces 
Salt baths 
induct io -heating units 
Baking and drying ovens 
Flame hardening 
eoning Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fleid Systems (Multi-Mochine) 
Creshers, Chip 
Cranes, Overhead Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trecks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





GENERAL INDUSTRIAL 
EQUIPMENT 


Pumps, compressors (except refrigeration) 
elevators; conveyors; industrial blowers; o 


industrial trucks, 


gears, clutches, 
sprockts; furnaces 
Classification No. 356) 


_ TOTAL yEaRS 


tractors, trailers, and Jnits c 
stackers; power-transmission equipment MACHINE TOOLS 102.175 §§° 
(except ball and roller bearings), including ; 
reducers, chains, 
(Standard Industrial 


1212 plants*—236,272 employees 


7 


% Over 


METAL FORMING 14,743 60 
OTHER EQUIPMENT 39,261 37 
TOTAL 156.179 51 








MACHINE TOOLS 102,175 35,049 


Boring Machines 4,738 1,534 
Horizontal boring, dritling, and milling 136 l : 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 

Broeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 

Cutetf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 

Drilling Machines 
Sensitive 
Upright: Single-spindle 

Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole dritis 
Other 

Gear Cutting and Finishing Machines 

Hobbing Machine: 

Shapers, gear 

Cutters, form-milling type 

Bevel-gear cutters (not planer) 

Cutters, planer-type 

Grinder year 

Shaver year 

Burnishing and lapping 

Chamfering, tooth-pointing, tooth-rounding 

Other 
Gear-checking Machines 
Grinding Machines 

External cylindrical, plai md 
Internal cylindrica 
Centeriess) External 
Internal 
Surface Rotary-tabie typ 
Reciprocating type 

Disk wizontal and vertica 
T wid cutter 

Bench, floorstand 
Abrasive-bel wt 

Other 

Honing and Lapping 

Honing Interna 

Externa 
Lapping Interna 
Externa 

face 

Lathes 
Bench and floc ight 
Engine, heavy-duty, in 
Turret lathes: Ra 


»add 


e type 
Automatic chucking, horiz 
Automatic between center: 
Automatic screw machines 
Aut itic bar chine 
Gun and shaft boring 
Other (except spinning 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertica 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Qpenside 
Other 
Pipe Cutting and Threading Mochines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Machines (not deep-hole drills 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A22 





Shopers 
Hori zontal 

Vertical, including slotters 
Keyseaters 

Other Machine Tools 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 
Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusior 
Other (including hydro-pneumatic? 
Pneumatic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven 
Inclinable 
Vertical. C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching ond Shearing Machines 
Punching 
Plate ar 
Bar and angle 
Rotary shear ncluding slitters 
Nibbling machines 
ther 
Forging Machinery (‘except presse 
Hammers team or 
Hammers, gravity-drog 
Hammer helve 
Forging machines (headers) and rolls 
Other 
Swaging Machines 
Wire ond Strip Forming Machines 
Die-Casting Machines 
Hot chamber 
( 1 chamber 
Plastics Molding Machines 


Injectior 


© 


Neeeeee ener 


( pre jor 


Extrusi 
Riveting Machines 


=) 


Not Portable 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Ar Motor-generator set 


Butt a fla 
Gas Welding Machines (Not Hand 
Flame Cutting Mochines (Not Hand 
Bolencing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Materials-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
lame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chi 
Crenes, Overhead Troveling 
Heists (including Jib and Rai! Mounting) 
Electric 
Pneumatic 
Industrial Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 


Production Planbook 





224 plants*—103,988 employees; 
10 yr 
_Units & over 


442 56% 
9,349 68 
7,749 44 


“$8,210 56 


MACHINE TOOLS = 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


Computing machines; cash registers, type- 


writers; 


coin-operated machines; 


vending, amusement, 


and other 
scales and bal- 


ances; duplicating and mailing machines; 
canceling and other protective machines 
(Standard Industrial Classification No. 357) 





WY 
OFFICE AND is. - 
STORE MACHINES 


10-20 
YEARS 20 





Boring htechimes 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 

ra 4 horizontal and vertical 


Bandsaws 
Abrasive disk 
Hacksaws 

Rotary, hot or cold 
Other 


Upright Single- spindle 
Gang 


Radial 

Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
— Grills 


Gx soni Finishing Mechines 
ines 


Cutters, = a type 


Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Bumishing and lapping 
jamfering, tent pointing tooth- rounding 


hines 
External cylindrical, plain and universal 
internal cylindrical 
Centeriess: External 
Internal 


Surface: Rotary-table type 
Reciprocating type 

Disk, horizontal and vertical 

Tool and cutter 

Bench, floorstand, and snag 

Abrasive-beit (not polishing) 

Other 


Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Satidie type 

Automatic chucking, horizontal and vertical 

Automatic between centers chucking 
Automatic screw machines (single spindie) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 


Bed (Lincoin) type, 3 automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double hous ing 
Openside 
Other 
Pipe Cotting and Threeding Machines 
Polishing ond Betting Machines 


some lathes. 
‘olishing stands 
Abrasive-beit 
Other 


Rifle Working Machines (not deep-hole drills) 
—_— (except pipe) 


app ing 
hbo and milling 
ie type 


rok ad thread 
Rolling machines, thread 
Other 
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Shapers 
Hort zontal 
Vertical, including slotters 
Keyseaters 

Other Machine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 


Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 


Preemetic Presses (except hydro-pneumatic) 


Mechenicel Presses, Power Driven 
Inctinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieting machines 
Horizont ai 
Other 
Punching and Shearing Mechines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Ferging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gavity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Sweging Machines 
Wire and Strip Forming Mochines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Melding Mechines 
Injection 
Compress ion 
Extrusion 
Riveting Machines (Not Portable) 


Electric Welding Machines 
Arc: Motor ator set 
Transtormer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 


Heat-treating es 
Stock -heating furnaces 
Salt baths 
Induct ion-heating units 
Baking and drying ovens 
Flame nardening 
“Tomol Equipment 
umbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 


Tanks 
Cutting Fleid Systems (Mul ti-Mockine) 
Croshers 


, Chip 
Cranes, Overhoed Treveling 
Hoists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
ladestriel Trecks, Power-Drives 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


158 
1274 
13 
1 
14 


oe 


rt 


2 


OVER 


ve 


175 
is4 
17 


S SSE o 03 


eB. 





DOMESTIC AND-—~.>, 
SERVICE EQUIPMENT ~~ 


Domestic and commercial washers, wring- 
ers, driers, and ironers; sewing machines; 
vacuum cleaners; air-conditioning and 
refrigeration equipment; electrical appli- 
including ranges, toasters, percola- 
tors, and fans. (Standard Industrial Classi- 


fication No. 358, 362) 


ances, 


TOTAL 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


716 plants*—307,563 employees: 


O yr 


Units & over 


$2,724 52% 
21,834 49 
39,813 29 
114,371 43 





10-20 
YEARS 


OvER 


TOTAL 20 YR 


10-20 
YEARS 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breoching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing ond Filing 
Cutotf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lathes 
Bench and floor, light-duty 


Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 


Turret lathes: Ram type and hand screw 
Saddle type 

Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle 
Gun and shaft boring 
Other (except spinning) 

Milling Mechines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 


Bed (Lincoln) type, including automatic rise and fall 


Planer type 
Die sinkers (except engraving) & duplicators 


Double housing 

Openside 

Other 
Pipe Cutting and Threading Mochines 
Polishing and Buffing Machines 

Speed lathes 

Polishing stands 

Abrasive-belt 

Other 
Rifle Working Mochines (not deep-hole drills) 
Threading (except pipe) 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 


A24 


52,724 18,276 8,866 epers 

Horizontal 

1,960 5 Vertical, including slotters 
663 l Keyseaters 
Other Mechine Tools 
= METAL FORMING MACHINERY 
373 Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydroulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 


es, Power Driven: 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swaging Machines 
Wire and Strip Forming Machines 
Die-Cesting Machines 
Hot chamber 
Cold chamber 
Plastics Molding Mochines 
Injection 
Compression 
Extrusion 
Riveting Mochines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Machines (Not Hand) 
Flame Cutting Mochines (Not Hand) 
Balancing Machines 
Air Compressors 
Pleting Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overhead Travelin 
Hoists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industrial Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





280 
193 
69 
18 


409 


5,995 


78 
144 


s (except hydro-pneumatic) 


~w 


eee eee ee Seme 


w 


1954 


Production Planbook 





1959 plants*—1,068,550 employees 


10 yr 
Units & over 


190,124 51% 
70,281 53 
94729 39 


355,134 48 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


Wiring; instruments; motors and genera- 
tors; transformers; switchboard apparatus; 
equipment 


radios 


welding apparatus; electrical 
transport 


television sets, 


Over 
O yr for 
18%, 
24 mitting equipment; 


equipment; lamps; 
phonographs 


telephone and 


and trans- 
tele 
] graph equipment; other communications 

equipment. (Standard Industrial Classifi- 


16 cation No. 361, 364, 365, 366, 369) 








10-20 
YEARS 


OVER 
20 YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 


Vertical boring mills including vertical turret lathes 


Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Broaching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sowing and Filing 

Cutett Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 

Drilling Machines 
Sensitive 
Upright: Single-spindle 

Gang 


Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Ither 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not pianer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Mochines 
External cylindrical, 
Internal cylindrical 
Centeriess: External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: internal 
External 
Surface 


plain and universa 


Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form 
Turret lathes: Ram type and hand screw 

Saddle type 

Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle 
Gun and shaft boring 
Other (except spinning) 

Milling Mochines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertica 


Automatic and manufacturing 


Bed (Lincoln) type, inciuding automatic rise and fall 


Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threoding Mechines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Mochines (not deep-hole drills 
Threading ‘except pipe 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines 
Other 


thread 


and gap 


33,458 Shepers 
Horizontal 
1,041 Vertical, including slotters 
254 Keyseaters 
594 Other Mechine Tools 


* METAL FORMING MACHINERY 
js 4 Bending and Forming Mechines 
° Bending rolls, sheet and plate 
e Bending rolls, bars and shapes 
17 Bending machines, pipe, tube, and bar 
° Roll-forming machines 
187 Power bending brakes 
¢ 
386 Spinning lathes 
"467 Other 
101 Hydraulic Presses 
he Vertical, single-action 
315 Vertical, double- and triple-action 
137 Horizontal 
131 Extrusion 
"ee Other (including hydro-pneumatic) 
++. Preumotic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven 
inclinable 
Vertical: C-frame 
Straight-side 
Forgine 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mochinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swoging Mechines 
Wire and Strip Forming Machines 
Die-Cesting Machines 
Hot chamber 
Cold chamber 
Plastics Melding Mochines 
Injection 
Compression 
Extrusion 
Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and fiast 
Ges Welding Machines (Not Hand 
Flame Cutting Mechines (Not Hand 
Bolenc ing Mochines 
Ait Compressors 
Plating Eq 
Machines 
Tanks 
Barrels 
Materiols-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induct ion-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
, Overhead Treveling 
Heists (including Jib and Rail Mounting 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 
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ELECTRICAL 
EQUIPMENT 
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10-20 
YEARS 
1,235 
795 

1 aC 

rv 
2,149 
19,874 
1,441 


268 
i0t 


2,605 
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MISCELLANEOUS 
MACHINE PARTS 
AND JOBBING GX 


858 plants*—232,861 employees; 


Valves and fittings (except plumbers’); 
pipe and fittings fabricated from pur- 
chased pipe; ball and roller bearings; ma- 
chine shops (jobbing, repair, and experi- 
mental not elsewhere classified). (Standard 


industrial Classification No. 359) TOTAL 


MACHINE TOOLS 
METAL FORMING 11829 7132 
OTWER EQUIPMENT 28,742 43 9 


1O0yr Over 
Units &over 20 yr 


118,874 58% 19% 


159,445 5619 





TOTAL 





MACHINE TOOLS 


Bering bec hime» 
Horizontal boring, drilling, and milling 
Vertical boring aills including vertical turret lathes 
Precision, horizontal and vertical 
ie boring, horizontal and vertical 


Upright Single-spindie 
Gang 


Radial 

Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, auiti-spindie 
Deep-hole drilis 

Other 


Gear Cotting and Finishing Mechines 
Hobbing ines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamtering, tooth-pointing tooth-rounding 


Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
internal 


Surface Rotary-table type 
Reciprocating type 

Disk, horizontal and vertical 

Toot and cutter 

Bench, floorstand, and 

Abrasive-beit (not polishing) 

Other 


Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mig, aut form, and gap 
Turret lathes: Ram type and hand screw 


le 

Automatic chucking horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindie) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 

Milling Machines 
Bench type 


Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engaving & duplicator: 


Other 
Pipe Cutting and Threediag Machines 
Polishing and Botting Machines 
Fare lathes 
olishing stands 
Abr asive-beit 
Other 


Rifle Werking Mechiaes (not deep-hole drills) 
Threading (except pipe) 


Tapping 
Hobbing and milling 


Die type 

Grinders, thread 

Rolling machines, thread 
Other 


A26 


Hori zontal 
3,309 2. Vertical, including slotters 
8m aters 
‘— Other Machine Tools 


4 S METAL FORIAING MACHINERY 


hf Bending and forming thachines 

+44 Bending rolls, sheet and plate 

182 Bending rolis, bars and shapes 
soe cee, pipe, tube, and bar 


Power ing brakes 
Spinning |athes 
Other 


lic Presses 
Vertical, s action 
Vertical, and triple-action 
Horizontal 


Extrusion 
Other (including hydro-pneumatic) 


sSeek 


~ 
~ 


Poaching and Shearing Mech: 
Punching machines . 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 


Other 

Ferging Machinery (except presses) 
Hammers, steam or air 
Hammers, gavity-drop 
Hammers, heive 
Forging machines (headers) and rolls 
Other 


mg 
—o 
ee 


Sweging hhochine s 
Wire and Strip Forming Meochines 
te Casting Machines 


wi B 


= 
& 


SSSeSe-..... end 


rad 
or 
~ 
~ 


Hot chamber 
Cold chamber 
Plastics Moldiag Machines 
Injection 
Compress ion 
Extrusion 
Riveting Machines (Not Portable) 


ee asp 
=9 ESSER 


Fe 


ofa 
Butt and flash 
Ges Welding Machines (Not Hand) 
Flieme Catting Mechines (Not Hand) 
Bolen ing Machines 
A Compressers 
Pletiag Equipacat 
Machines 


Cranes, Treveling 
Heists (inciuding Jib and Rai! Mounting) 
Electric 
Preumatic 
ladestriel Trecks, Pewer-Drives 
Lift (rider type} 
Truck-tractor 
Powered hand trucks 
Crane 
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987 plants*—1,009,915 employees; 


MOTOR VEHICLES 
AND PARTS 


1Oyr Over Ambulances, fire engines, hearses, motor 


Units 


MACHINE TOOLS 171,156 57% 23% truck tractors; 
METAL FORMING 49,317 60 31 bus bodies; 
OTHER EQUIPMENT 106,502 33 89 
TOTAL «326,975 4920 


clutches, axles, 


&over 20 yr buses, passenger 


cars, taxicabs, trucks 
passenger-car, truck, and 
engines and parts; brakes, 
radiators, transmissions, 
wheels, and parts not elsewhere classified 
(Standard Industrial Classification No. 371) 





10-20 


TOTAL YEARS 


10-20 


TOTAL YEARS 





MACHINE TOOLS 171,156 57,157 


Boring Machines 6,522 1, 
Horizontal boring, drilling, and milling 1438 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 

Brooching Mochines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing ond Filing 

Cutoff Machines 
Bandsaws 
Abrasive disk 
Hacksaws 

, hot or cold 


Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and-way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer 
Cutters, planer-type 
Grinders 
Shavers 
Burnishing and lapr 
Chamfering, tooth-poir 
Other 
Gear-checking Machines 
Grinding Machines 
External cy 
Interna 
Centerless 


surface 


Honing and Lapping 

Honing tery 

txter 
Lapping: Interna 
Externa 
yurtace 

Lothes 

Be nct uM 

Engine, heavy 

Turret lathe 
type 
i Wiz 
hetween center 

rew machines 
bar act 
1 shaft bor 

ther (except spinning 
Milling Machines 

Bench type 

Hand 

Knee-type, hori zonta 

Vertica 

Automatic and manufacturing 

Bed (Lincoln) type, including automatic rise a 

Planer type 

Die sinkers (except engraving) & duplicator: 

Other 
Planers 

Double housing 

Openside 

Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Mochines 

Speed lathes 

Polishing stands 

Abrasive-belt 

Other 
Rifle Working Machines (not deep-hole drills) 
Threading (except pipe) 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 
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epers 2,167 762 
Horizontal 1? 663 
Vertical, including slotters " aa 
Keyseaters 4 } 


Other Mochine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mechines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 
Hydrovlic Presse 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic Pre except hydro-pneumat ic 
Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet s 
Bar and angle 
Rotary shears ncludir litter 
Nibt } machines 
ther 
Forging Machinery (except pres 
H er tea wy oir 
Hammers, gravity-drop 
Hammers elve 
Forging machines (header 
ther 
Swaging Mechines 
Wire and Strip Forming Machines 
Die-Costing Machines 
Hot hamt 
1 chamber 
Plastics Molding Machines 
Injectior 
Comore 
Extru 


Riveting Machines (Not Portable 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc. Motor-generator set 
Transformer 

Aut at 


Butt a 

Ges Welding Mechines 

Flame Cutting Mochines 

Bolanc ing Machines 

Air Compressors 

Plating Equipment 
Machine: 

Tanks 
Barre! 

Materials-Heating Equipment 
Heat-treating furnaces 
Stock -heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Fiame hardening 

Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 

Cutting Fluid Systems (Multi-Machine) 

Crushers, Chip 

Crones, Overhead Treveling 

Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 

Industrial Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





COMPLETE 
AIRCRAFT 


Manufacture or assembly of complete air- 
craft, such as airplanes, gliders, dirigibles, 
and balloons. (Standard Industrial Classi- 


fication No. 3721) 


83 plants*—377,468 employees} 
1Oyr Over 
Units Sover 20 yr 


41,673 45 5% 
14,532 48 6 
19,079 22 4 


715,784 40S 


MACHINE TOOLS — 
METAL FORMING 
OTHER EQUIPMENT 


OA 





See Note, Page Alb 


10-20 OVER 
YEARS 20 YR 





Ber img Mac hime» 
Horizontal boring, drilling, and milling 
Vertical boring ailis including vertical turret lathes 
Precision, horizontal and vertical 
ot boring, horizontal and vertical 


Bands aws 
Abrasive disk 
Hacksaws 

Rotary, hot or cold 
Other 


Drilling Machines 
Sensitive 
Upright Single-spindle 
Gang 


Radial 

Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drills 

Other 


Gear Cotting and Finishing Mechines 
Hobbing hines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 


Gear checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not pol ishing) 
Other 
Honing and Lappiag 
Honing Internal 
External and surface 
Lapping: internal 
External 
Santace 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fali 
Planer t 
Die sinkers (except engaving & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Mechines 
Polishing and Betting Machines 


lathes. 
‘olishing siands 
Abrasive-belt 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 


A28 
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219 86 
Hort zontal . 187 86 
Vertical, including slotters iva ° 


. 


aters 
Ormer thechime Tools m4 


MAETAL FORPAING MACHINERY 
Beadiag and Farming itachiaes 


Vertical, single-action 

Vertical, double- and tripie—action 

Horizontal 

Extrusion 

Other (including hydro-pne umat ic) 
Paeumatic Presses (except 
Mechanical Presses, Power Driven: 


orging 
Dieing machines 
Horizontal 
Other 


Poaching and Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gavity-drop 
Hammers, heive 
Forging machines (headers) and rolis 
Other 


yy w& 
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Sweging Machines 
Wire and Strip Forming Mochines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plestics Melding Machines 
injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


eee eeeeeneeeeeee 
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OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Machines (Wot Hand) 
Flame Cutting Mechines (Not Hand) 


g 


Bae ccc cote BE 


wow 
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Heat-treating furnaces 
Stock -heat ing furnaces 
Salt baths 
induct ion-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 


Tanks 
Cotting Fleid Systems (Mul ti-Mechine) 
Creshers, 
Cremes, Overhead Treveling 
Heists (including Jib and Rail Mounting) 
ic 


o 
eB eee 


$ 


Pneumatic 
leadustriel Trecks, Pewer-Drives 
Lift (rider type) 
Truck-tractor 
Powered hard trucks 
Crane 
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300 plants*-—286,427 employees; 
10yr Over 
___Units = Rover 20 yr 
60,323 51% 4% 
6,003 4) 10 
23,628 33 1 


$9954 45s 


MACHINE TOOLS | 
METAL FORMING 

OTHER EQUIPMENT 
| a 


Aircraft engines and parts; propellers and 
parts; aircraft parts not produced by firms 
assembling complete aircraft; auxiliary 
equipment not elsewhere classified. Repair 
work on aircraft and engines is included 
in table on Page A91. (Standard Industrial 


Classification No. 3722, 3723, 3729) 





10-20 OVER 
YEARS 20 YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 


Abrasive disk 
Hacksaws 

Rotary, hot or cold 
Other 


Drilling Machines 
Sensitive 
Upright: Single-spindie 
Gang 


Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing toothrounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
internal cylindrical 
Centeriess: External 
Internal 
Surface Rotary-tabie type 
Reciprocating type 
Disk, horizontal and vertical 
Too! and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing. Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical! 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoin) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threeding Mechines 
Polishing ond Buffing Mochines 
lathes 
Polishing stands 
Abrasive-belt 


Rifle Working Mechines (not deep-hole drills) 
Threeding (except pipe) 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 
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27,988 2,577 


Vertical, including slotters 
Keyseaters 
Other Mochine Tools 


1,382 199 
157 SD 
329 63 
8 ° 


. lb | METAL FORMING MACHINERY 


+ 7 Bending and Forming Machines 
10 ° Bending rolls, sheet and plate 

° Bending rolls, bars and shapes 
e Bending machines, pipe, tube, and bar 
e Roll-forming machines 
18 Power bending brakes 
50 Spinning lathes 

Other 


Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 


Mechanice!l Pre 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching and Shearing Mochines 
Punching machines 
Pilate and sheet shears 
Bar and angle shears 
Rotary shears, inciuding slitters 
Nibbling machines 
Other 

Forging Mochinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolis 
Other 

Swaging Mochines 

Wire and Strip Forming Mochines 

Die-Cesting Mechines 
Hot chamber 
Cold chamber 

Plastics Molding Mechines 
Injection 
Compression 
Extrusion 

Riveting Machines ‘Not Portable) 


s, Power Driven 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc’ Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mochines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Mochines 
hit Compressors 
Pleting Equipmeat 
Machines 
Tonks 
Barrels 
Mater ials-Heeting Equipment 
Heat-treating furnaces 
Stock -heating furnaces 
Salt baths 
induct ion-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overheod Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industrial Trecks, Pewer-Driven 
Lift (rider type’ 
Truck -tractor 
Powered hand trucks 
Crane 


Been 
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Pneumatic Presses (except hydro-pneumatic) 


AIRCRAFT ENGINES, 
PROPELLERS, 
AND PARTS } 


10-20 
TOTAL YEARS 
606 295 
5s 2% 
112 
37 


OVER 
20 ¥R 


107 
9 


50 


5% 
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RAILROAD & 
EQUIPMENT’ ey y 
e| 


94 plants*—111,341 employees 


Units & over 
Locomotives; railroad and street cars; elec MACHINE TOOLS 18,744 66%, 
tric, diesel, and gasoline engines for loco METAL FORMING 4488 74 


motion. Repair work on locomotives and 
cars is included in table on Page A90 OTHER EQUIPMENT 18,555 55 


(Standard Industrial Classification No. 374) TOTAL - 41,787 62 








10-20 OVER 10-20 OVER 
YEARS 20 YR YEARS 20 YR 


MACHINE TOOLS 7,103 5,181 Sh 





apers 170 325 
Horizontal 104 176 
Boring Machines r 457 650 Vertical, including slotters 5 128 
Horizontal boring, drilling, and milling 4 188 x4 Keyseaters z 15 21 
Vertical boring mills including vertical turret lathes § 155 Other Machine Tools ; 69 
Precision, horizontal and vertical 2 
ig boring, horizontal and vertical 45 
een ae Sees METAL FORMING MACHINERY 2,539 
Breoching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutolf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright. Single-spindle 
Gang 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Pneumatic Pr except hydro-pneumatic) 

Mechenical Presses, Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 


Radial 
Muiti-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Geor-checking Machines 
Grinding Machines 


External cylindrical, plain and universa 


> 


eee eee ees? 


Sz 


Forging machines (headers) and rolls 
th 
Internal cylindrical Sona pe 
Wire and Strip Forming Machines 
Die-Costing Machines 
Hot chamber 


Cold chamber 


Centerless External 
Internal 

Surface’ Rotary-table type 
Reciprocating type 

Disk, horizontal and vertical 

Tool and cutter 

Bench, floorstand, and 

Abrasive-beli (not poli 

Other 

Hening and Lapping 

Honing. Internal ] 

External and surface OTHER SHOP EQUIPMENT 
apping. Internal 
External 7 Electric Welding Machines 
Surface Arc: Motor-generator t 
Lathes Transformer 

Bench and floor, light-duty j 7 

Engine, heavy-duty, inc! tootroor 

Turret lathes: Ram type and hand scre 

Saddle type 
Automatic chucking, horizontal and vertical 


Plastics Molding Machines 
injectior 
Compressior 
Extrusior 

Riveting Machines (Not Portable 


Automatic between centers chucking l 
Automatic screw machines (single spindle 18 is Ges Welding Mochines (Not Hand 
Automatic bar machines (multl-spindle l 12 Flame Cutting Machines (Not Hand) 
Gun and shaft boring Balancing Machines 
Other (except spinning) 17 3 } Air Compressors 
Milling Machines , Plaving Equipment 
Bench type l é Machines 
Hand Lf } Tanks 
Knee-type, hori zontal 125 Barrels 
Vertical j é Moterials-Heating Equipment 
Automatic and manufacturing 12 : l Heat-treating furnaces 
Bed (Lincoln) type, including automatic rise and fall 18° l Stock-heating furnaces 
Planer type Salt baths 
Die sinkers (except engraving) & duplicators Induction-heating units 
Other Baking and drying ovens 
Planers Flame hardening 
Double housing / Cleaning Equipment 
Openside l é ) Tumbling barrels 
Other Shot and abrasive blast 
Pipe Cutting and Threading Machines Parts-washing machines 
Polishing and Buffing Mechines Pickling machines 
Speed lathes Tanks 
Polishing stands Cutting Fluid Systems (Multi-Mochine) 
Abrasive-belt Crushers, Chip 
Other Cranes, Overheod Troveling 
Rifle Working Machines (not deep-hole drills) Heists (including Jib and Rail Mounting) 
Threading (except pipe) Electric 
Tapping Pneumatic 
Hobbing and milling Industrial Trucks, Power-Driven 
Die type Lift (rider type) 
Grinders, thread Truck-tractor 
Rolling machines, thread Powered hand trucks 
Other Crane 


nn 
ee eK 


us ee 


~ 
i 


- Tt) 
nsrse ne we 
¢ eSNan eso WN 
oeeee 


‘Tae © 


o nn 
¢ eSB 





a 
wa) 


A30 Production Planbook 





FABRICATED 
METAL PRODUCTS 


fe\\ 


Tinware; tools, saws; hardware: plumbers’ 
supplies; oil burners; structural steel; boil- 
er-shop products; sheet-metal work: 
enameled products, stamped and pressed 
metal products; powder metallurgy; wire- 
work; springs; screw-machine products; 
furniture; 


7688 plants*—1,583,405 employees; 


10 yr Over 
Units &over 20 yr 


385,183 52% 18% 
217,203 5923 
241,557 40 8 





metal 


MACHINE TOOLS 
METAL FORMING 


specialties, fixtures; 
games, toys; jewelry; sporting goods; beer- 
dispensing equipment. (Standard Industrial 
Classification No. 2514, 2522, 2528, 2541, 





843,943 50 16 34, 375, 379, 39) 





10-20 OVER 
20 YR 





MACHINE TOOLS 68,521 


Bering Machines 1 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 


Brooch ing Mechines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing end Filing 

Cutoff Mechines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 


Drilling Machines 
nsitive 
Upright: Single-spindle 
Gang 


Radial 

Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, muiti-spindle 
Deep-hole drills 

Other 


Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 


Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless: External 
nternal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 


Hening and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! tooiroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal! 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer t 
Die sinkers (except engraving) & duplicators 
Other 


her 
Pipe Cutting and Threeding Machines 
Polishing ond Buffing Machines 
lathes 
olishing stands 
Abrasive-belt 


Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 
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. 
Hori zontal 
Vertical, including slotters 
Keyseaters 
Other Machine Tools 


PAETAL FORMING MACHINERY 


Bending and Forming Mechines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 


Other 
Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preumetic Presses (except hydro-pneumatic) 
Mechenicel Presses, Power Driven 
Inctinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 


Other 
Punching ond Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 


Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Sweging Mechines 
Wire and Strip Forming Mochines 
Die-Cesting Machines 

Hot chamber 


Cold chamber 
Plastics Molding Mochines 
Injection 
Compress ion 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 


Arc —— set 
Transformer 


Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tonks 
Barrels 
Meteriel s-Heoting Equipment 
Heat-treating aces 
Stock -heating furnaces 
Salt baths 
induct ion-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fleid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overheod Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
ladustriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


3,592 
3,115 
04 
173 
1199 


76,574 
8,826 


10-20 OVER 
YEARS 20 YR 


3,302 
2, 76 
1” 
26 
470 


49,970 


4.219 
1, 433 





SHIPBUILDING, 
ORDNANCE, 
AND MISCELLANEOUS 


Shipbuilding, repairs; forgings; foundry 
machine shops; die castings; pipe fabri- 
cation; ordnance and accessories, includ- 
ing atomic energy, rifles, small arms, guns 
and gun carriages, ammunition, fuses, ex- 


2530 plants*—988,606 employees; 


10 yr Over 
Units &over 20 yr 


259,465 WW 


MACHINE TOOLS — 63% 17% 


See Note, Page Alt 


MACHINE TOOLS 
Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring milis including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breeching Machines 
Horizontal! internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing ond Filing 
Cutoff Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Jench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zonta! 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (excent engaving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Mochines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Machines (not deep-hole drills 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A32 


plosives, fire-control 
steam engines, 


instruments, tanks; 
turbines, water wheels 


METAL FORMING 


(Standard Industrial Classification No. 19, 


332, 336, 3391, 3393, 351, 373) 


TOTAL 


OTHER EQUIPMENT 


45,989 65 27 
142,410 54 13 


447,864 60 





10-20 
YEARS 





118,515 


5,443 


1,650 





Shepers 
Hori zontal 

Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roli-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Pneumatic Presses (except hydro-pneumatic) 

Mechanical s, Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 

Swaging Machines 

Wire and Strip Forming Machines 

Die-Cesting Mechines 
Hot chamber 
Cold chamber 

Plastics Melding Machines 
Injection 
Compression 
Extrusion 

Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mochines (Not Hand) 
Balancing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Machine) 
Crushers, Chip 
Cranes, Overhead Troveling 
Heists (Including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 


1954 


94) 
142,410 
36,191 
ret 

1 446 
34) 

357 
2,667 
839 


6,030 
2,922 


175 
261 
10,925 
31,396 


16,789 


Production Planbook 





721 plants*— 268,376 employees’ 


10 yr 
Units & over 


102,368 45% 
22,733 40 
20,002 35 


145,103 43 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 








Laboratory, scientific, and engineering in- 
struments; mechanical measuring and con- 
trolling instruments; optical instruments; 
surgical, medical, and dental instruments 
and equipment; photographic equipment; 
watches, clocks, clockwork devices, and 
parts. (Standard Industrial Classification 
No. 38) 





TOTAL 


10-20 OVER 
YEARS 20 YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breaching Mochines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface. Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing) 
Other 
Honing and Lapping 
Honing Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mochines 
Bench type 
Hand 
Knee-type, hori zonta! 
Vertical 
Automatic and manufacturing 
Bed (Lincotn) type, including automatic rise and fail 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting ond Threading Mechines 
Polishing and Buffing Mochines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Machines (not deep-hole drills 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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5 


102,368 


32,803 12,880 Shapers 
Horizontal 
1,844 512 Vertical, including slotters 
480 220 Keyseaters 
44 Other Mechine Tools 
5 12 
2 


7 METAL FORMING MACHINERY 


By Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 
Hydreulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Mechonicel Pre s, Power Driven 
Inctinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, heive 
Forging machines (headers) and rolls 
Other 
Swaging Mechines 
Wire and Strip Forming Mochines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Molding Mechines 
Injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
un 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Balonc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tonks 
Barrels 
Moterials-Heeting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
tnduction-heating units 
Baking and drying evens 
Flame nardening 
Cleoning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Syttems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overhead Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industrie! Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 
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TOTAL 


Pneumatic Presses (except hydro-pneumatic) 


10-20 
YEARS 


351 
144 


OVER 
20 YR 


153 
1% 


297 


689 
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BOSTON Ja 


4 


All of the states of Maine, New Hampshire, 
Vermont, Massachusetts and Rhode Island 


1465 plants*—441,765 employees, 


10 yr 
Units & over 


184,440 64% 
33,130 59 
66,568 54 


284,138 61 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 





10-20 
YEARS 


OVER 
20 YR 


10-20 
YEARS 


OVER 
20 YR 





MACHINE TOOLS 


65,650 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breeching Machines 
Hori zontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutetf Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 


Drilling Mechines 
Sensitive 
Upright: Single-spindie 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, year 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
nternal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Hening and Lapping 
Honing Internal 
External and surface 
Lapping Internal 
xternal 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindie) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-beit 
Other 
Rifle Working Machines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A34 


52,404 


1033 
5 
489 
15 

76 
46 
179 
133 

. 

5 

. 

. 

71 
1,081 
265 
%3 
384 
216 
123 
7,203 
1,612 
2,563 
1,504 
724 
239 
116 
61 
384 
1,517 
556 
276 
396 
115 
19 

23 

. 

4) 
27 
@ 
163 
8,799 
1,575 


302 





zontal 
Vertical, including slotters 
Keyseaters 
Other Mechine Tools 


Shepers 2 
Hori 


SAETAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 


Other 
Hydrovlic Presses 
Vertical, single-action 
Vertical, double- and tripie-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Sheoring Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Ferging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Swoging Mochines 
Wire and Strip Forming Machines 
Die-Cesting Machines 
Hot chamber 
Cold chamber 
Plastics Molding Mochines 
Injection 
Compression 
Extrusion 
Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mochines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induct ion-heating units 
Baking and drying ovens 
Flame hardening 1] 
Cleaning Eq: ipment 7.765 
Tumbling oarrels 4" 
shot and abrasive biast 
Parts-washing machines 
Pickling machines } 
Tanks x 
Cutting Fluid Systems (Multi-Mochine) 64 
Crushers, Chip 160 
Cranes, Overheed Troveling 3.65) 
Heists (including Jib and Rail Mounting) 8219 
Electric 7079 
Pneumatic { 
Industrial Trucks, Power-Driven 1537 
Lift (rider type) 2] 
Truck-tractor € 
Powered hand trucks 4 
Crane : 


Planbook 


Production 





819 plants*—293,976 employees, 


10 yr 
Units & over 


MACHINE TOOLS (142,217: 57%, 
METAL FORMING 29,053 62 
OTHER EQUIPMENT 48,803 43 


TOTAL 220073 «55 


All of the state of Connecticut 





TOTAL 


10-20 OVER 
YEARS 20 YR 





MACHINE TOOLS 142,217 


Boring Machines 5,055 
Horizontal boring, drilling, and milling 835 
Vertical boring mills including vertical turret lathes 2,087 
Precision, horizontal and vertical 1,350 
Jig boring, horizontal and vertical 
Other 


Broeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 

Cuteotf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 

Drilling Machines 
Sensitive 
Upright: Single-spindle 

Gang 


Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-miliing type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Geor-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! tooiroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spinale) 
Automatic bar machines (multi-spindle 
Gun and shaft boring 
Other (except spinning 
Milling Machines 
Bench type 
Hand 
Knee-type, horizontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Mechines 
Speed lathes 
Polishing stands 
Abrasive-beilt 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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53,486 28,056 Sh 


1,585 464 
312 26 
637 160 
455 35 

7 
. . METAL FORMING MACHINERY 
= 4 Bending and Forming Mochines 
° e Bending rolls, sheet and plate 
39 3 Bending rolls, bars and shapes 
65 ° Bending machines, pipe, tube, and bar 
° Roll-forming machines 
372 9) Power bending brakes 

1.312 Spinning lathes 
433 Other 
212 Hydreulic Presses 
468 Vertical, single-action 

69 Vertical, double- and triple-action 
130 , Horizontal 

8.48) Extrusion 

2°90] Other (including hydro-pne umatic) 


epers 
Horizontal 

Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


2 459 Pneumatic Presses (except hydro-pneumatic) 


733 Mechanical Presses, Power Driven 
1147 Inctinable 
355 Vertical: C-frame 
489 Straight-side 
75 Forging 
322 Dieing machines 
1.131 Horizontal 
. Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mochinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swaging Mechines 
Wire and Strip Forming Machines 
Die-Cesting Mochines 
Hot chamber 
Cold chamber 
Plastics Molding Machines 
Injection 
Compression 
Extrusion 
Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gur 
Sear 
Butt and flash 
Ges Welding Machines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
reestetotiecting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Machine) 
Crushers, Chip 
Cranes, Overhead Traveling 


Electric 
Pneumatic 
Industrie! Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 





Heists (including Jib and Rail Mounting) 


BRIDGEPORT — 
HARTFORD 


TOTAL 
2,127 727 
1, 702 606 
299 95 
12¢ 


“10-20 
- YEARS 


2¢ 
1,129 


9,213 


16,401 


1,330 





NEW YORK — 
NEWARK 


i 


New York State east of a line including 
the counties of Franklin, Hamilton, Fulton, 
Montgomery, Schoharie, Delaware, Sulli- 
van, Orange, Rockland, Westchester, 
Bronx, New York, and Richmond; New 
Jersey north of a line including the coun- 
ties of Hunterdon, Somerset, and Middle- 
sex 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


Units 
194,718 

48,849 

60,568 


304,135 


2657 plants*—682,354 employees; 


10 yr 
& over 
56% 
58 

47 


54 





10-20 
YEARS 


OVER 
20 YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret \athes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breaching Muchines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing end Filing 

Cutett Mechines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 


Drilling Mochines 
Sensitive 
Upright: Single-spindle 
G 


Radial 

Muiti-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drills 

Other 


Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamtering, tooth-pointing toott-rounding 
Other 


Geer-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
nternai 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy y, inct tooiroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 


Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincotn) type, including automatic rise and fall 
Planer t 
Die sinkers (except engaving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting ond Threading Machines 
Polishing ond Bulfing Machines 


lathes 
‘olishing stands 
Abrasive-belt 


Other 
Rifle Working Machines (not deep-hole drills) 
Threading (except pipe) 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 


A36 


75,356 22,817 . 

Horizontal 

2,128 Vertical, including siotters 
712 Keyseaters 

828 Other Machine Tools 

250 

323 

15 y METAL FORMING MACHINERY 

242 

114 


1,048 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolis, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 


Other 
Hydrovlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preumetic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven: 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Sheoring Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Sweging Machines 
Wire and Strip Forming Mechines 
Die-Costing Mechines 
Hot chamber 
Cold chamber 
Plastics Melding Mochines 
Injection 
Compression 
Extrusion 
Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor- ator set 
Transformer 

Automatic and other 
Resistance: Spot 
Projection 
Gun 


am 
Butt and flash 
Ges Welding Mochines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Mochines 
Air Compressors 
Plating Equipment 
Machines 
Tonks 
Barrels 
Material s-Heating Equipment 
Heat-treating ienaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 


Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overheed Treveling 
Heists (including Jib and Rai! Mounting) 
Electric 
Pneumatic 
industriel Trucks, Pewer-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





Production Planbook 





BUFFALO — 
satay 


771 plants*—364,083 employees; 
16 yr 
Units & over 
92,698 56% 
27,176 $7 
45,416 34 


165,290 50 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


New York State west of a line including 
the counties of St. Lawrence, Herkimer, 


Otsego, Chenango, and Broome 





TOTAL 


10-20 
YEARS 


OVER 
20 YR 


YEARS 





MACHINE TOOLS 


Boring Mochines 
Horizontal boring, drilling, and milling 
Vertical boring mills inciuding vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


92,698 


Breeching Mechines 
Horizontal interna! 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 


Rotary, hot or cold 
Other 


Drilling Machines 
Sensitive 
Upright deepen 


Radial 

Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 

Other 


Gear Cutting and Finishing Mochines 
Hobbing Machines 


Shapers, gear 

Cutters, Seailin type 

Bevel-gear cutters (not planer) 

Cutters, planer-type 

Grinders, gear 

Shavers, gear 

Burnishing and lapping 

Chamfering, tooth-pointing tooth-rounding 
Other 


Geer-checking Machines 

Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless paone 


Surface: Rotary-table type 
Reciprocating type 

Disk, horizontal aid vertical 

Tool and cutter 

Bench, floorstand, and snag 

Abrasive-belt (not polishing) 

Other 


Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mochines 
h type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoin) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 


Other 
Pipe Cutting and Threading Mechines 
Polishing and Buffing Mochines 
athes 


| 
olishing stands 
Abrasive-belt 
Other 


Rifle Working Mechines (not deep-hole drills) 
Threeding (except pipe) 

Tapping 

Habbing and milling 


, thread 
Rolling machines, thread 
Other 
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33,815 
1,069 
2 
448 
160 


123 
4 


18,313 
731 





. 686 
Horizontal , 380 512 
Vertical, including silotters 2 133 
Keyseaters ) 41 

Other Machine Tools t 494 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolis, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 


Hydraulic Presses 
Vertical, single-action 
Verticai, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preumetic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven 
inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mochinery (except presses) 
Hammers, steam or air 
Hammers, gavity-drap 
Hammers, heive 
Forging machines (headers) and rolls 
Other 


Swoging Mochines 
Wire and Strip Forming Mochines 
Die-Cesting Mechines 
Hi i 
Cold chamber 
Plastics Melding Mochines 
Injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 45,416 


Electric Welding Mochines 10,989 


Arc: Motor~ ator set 5, 406 
T caneianaat 1615 


Automatic and other 549 
Resistance: Spot 2, 
Projection 
un 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Fleme Cutting Mechines (Not Hand) 
Belenc ing Mochines 
Air Compressors 
Pleting Equipment 
Machines 
Tanks 
Barrels 
Materiel s-Heeting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Sait baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barreis 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
ank 


Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overheed Treveling 
Heists (inciuding Jib and Rail Mounting) 
Electric 
Pneumatic 
ladestriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





PHILADELPHIA — 
CAMDEN 


1353 plants*—436,916 employees 


Pennsylvania east of a line including the 
counties of Tioga, Lycoming, Union, Mif- 
flin, Juniata, and Franklin; New Jersey 
south of a line that includes the counties 
of Mercer and Monmouth; all of the state 
of Delaware TOTAL 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 46,506 


92,150 
27,640 


166,296 





10-20 OVER 
TOTAL vears 20YR 


* 10-20 OVER 
TOTAL veaRs 20YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret \athes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breoching Machines 
Hor\ zontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindsical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 


Engine, heavy-duty, inci toolroom, mfg, aut form, and gap 


Turret lathes: Ram type and hand screw 
Saddle type 

Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 

Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 


Bed (Lincoln) type, including automatic rise and fall 


Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing ond Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threeding ‘except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A38 


92,150 31,122 = 21,337 apers 
Horizontal 
4,19 J ‘ Vertical, including slotters 
318 Keyseaters 
é 4 Other Machine Tools 
293 
61 3 METAL FORMING MACHINERY 
525 
206 Bending and Forming Machines 
50 4 Bending rolls, sheet and plate 
80 Bending rolls, bars and shapes 
65 ) Bending machines, pipe, tube, and bar 
124 Roll-forming machines 
861 Power bending brakes 
5.117 Spinning lathes 
' Other 
Hydrovlic Presses 
Vertical, single-action 
Vertical, double- and tripie-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preumetic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching ond Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swoging Machines 
Wire and Strip Forming Machines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Molding Mochines 
injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Gas Welding Mochines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolanc ing Mochines 
Air Compressors 
Pleting Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock -heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overheod Troveling 
Heists (Inciuding Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 
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784 plants*—339,730 employees; 


Units 
MACHINE TOOLS —S>-_ 55,999 
METAL FORMING 23,493 
OTHER EQUIPMENT 43,826 


TOTAL 123,318 


10 yr 


Pennsylvania west of a line including the 


—— counties of Potter, Clinton, Center, Hunting 


&over 20 yr don, and Fulton; Ohio including the coun- 


57% 
60 
48 


54 


27% ties of Columbiana, Carroll, Harrison, Jef- 
% ferson, Belmont, Monroe, and Washington; 
20 Maryland including the counties of Garrett 

and Allegany; all of the state of West 
26 Virginia 





10-20 OVER 
TOTAL veaRs 20 YR 


PITTSBURGH — 
WHEELING 


TOTAL 


~ 10-20 OVER 
YEARS 20 YR 





MACHINE TOOLS 


Bering Machines 
Horizontal boring, drilling, and milling 


55,999 16,527 apes 
Horizontal 

2,804 9B Vertical, including slotters 
1,009 Keyseaters 


Vertical boring mills including vertical turret lathes a 3 Other Machine Tools 


Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Brooching Mochines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing ond Filing 

Cutoff Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 


Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 


Radial 
Multi-spindie cluster, adjustable & fixed 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 

Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-miiling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 


center 


hamfering, tooth-pointing tooth-rounding 


C 
Other 
Gear-checking Mechines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface: Rotary-tabie type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 


Engine, heavy-duty, inc! toolroom, mfg, aut form 


Turret lathes: Ram type and hand screw 
Saddle type 

Automatic chucking, horizontal and verti 

Automatic between centers chucking 


cal 


Automatic screw machines (single spindle) 


Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mochines 
Bench type 
Hand 
Knee-type, hori zonta 
Vertical 
Automatic and manufacturing 
Bed (Linco type, including autom atic 
Pianer type 


rise and 


Die sinkers (except engaving) & duplicators 


Double housing 

Openside 

Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Mechine 

Speed lathes 

Polishing stands 

Abrasive-belt 

Other 
Rifle Working Machines (not deep-hole dri 
Threading (except pipe 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 


METAL FOS MING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bendirg brakes 
Spinning lathes 
Other 

Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and tripie-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 


Mechanico!l Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swaging Mochines 
Wire and Strip Forming Mochines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Melding Mochines 
injection 
Compression 
Extrusion 
Riveting Mochines (Not Portable) 


co 2B 
ay 
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OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc: Motor-generator set 
Transformer 
7 Automatic and other 

and gap ; 13 i Resistance: Spot 
Projectior 


Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Balonc ing Machines 
Air Compressors 
Plating Equipment 
act ws 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock -heating furna 
alt bath 
duction-heating unit 
ing and drying overs 


me hardening 


all 


cing Equipment 
bling barret« 
1 abra: 
washin 
kling machines 
Tanks 
Cutting Flwid Systems (Multi-mMochine) 
Creshers, Chip 
Cranes, Overheod Treveling 
Hoists (including Jib and Rail Mounting 
Electric 
neumat ic 
industriel Tracks, Pewer-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 
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Pneumatic Presses (except hydro-pneumatic) 


2,250 
1,662 
49 
29 
2,906 


23,493 
3,203 


250 


649 
486 
7% 
70 
497 





BALTIMORE 228 plants*—118,441 employees; 


)yr 
Jnits & over 


42,915 68% 
8140 66 
18,218 56 
69,273 65 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


All of the state of Maryland except the 
counties of Garrett and Allegany; all of 
the District of Columbia 





TOTAL 


10-20 
YEARS 


10-20 
YEARS 


OVER 
20 YR 





MACHINE TOOLS 
Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sawing ond Filing 
Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright Single-spindle 
Gang 


42,915 


1,368 


Radial 
Multi-spindle cluster 
Unit head and way type 
Deep-hole drills 
Other 

Gear Cutting ond Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 

Gear-checking Machines 

Grinding Machines 
External cylindrical 
Internal cylindrical 
Centeriess: External 

Internal 
Surface Rotary-table type 
Reciprocating type 

Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 

Honing and Lapping 
Honing. Internal 

External and surface 

Internal 

External! 

Surface 


adjustable & fixed center 
multi- spindle 


plain and un 


Lapping 


Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut forn 
Turret |athes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle 
Automatic bar machines (multi-spindle 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and 
Planer type 
Die sinkers (except engay 
Other 
Planers 
Double housing 
Upenside 
Other 
Pipe Cutting ond Threading Machines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Machines (not deep-hole drills 
Threeding (except pipe 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines 
Other 


and gap 


fall 


») & duplicators 


thread 


A40 


21,448 
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39 

54 
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Shapers 448 
Horizontal 316 
Vertical, including slotters 108 
Keyseaters 4 
Other Mochine Tools 4 77 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusior 
Other (including hydro-pneumatic) 

Pneumatic Presses (except hydro-pneumatic) 

Mechanical Presses, Power Driven 
Inclinable 
Vertical C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching ond Sheoring Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 

Swaging Mechines 

Wire and Strip Forming Machines 

Die-Cesting Machines 
Hot chamber 
Cold chamber 

Plastics Melding Machines 
Injection 
Compression 
Extrusion 

Riveting Machines (Not Portable) 


4,186 


S28. 


Beseece 


Becceees 
i 
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OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mochines (Not Hand) 
Fleme Cutting Mechines (Not Hand) 
Balancing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnace 
Salt baths 
imduction-heating units 
Baking and drying ovens 
Fiame harde 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machine 
Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overhead Traveling 
Hoists (Including Jib and Rai 
Electric 
Pneumatic 
industrial Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 


Mounting 
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312 plants*—89,688 employees; 


10 yr Over 
Units & over 2¢ yr 


16,083 57% 
4,276 57 
10,111 49 


30,470 54 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 
TOTAL 


All of the states of Virginia, North Caro- 


lina, and South Carolina 





TOTAL 


10-20 
YEARS 


OVER 
20 YR 


10-20 


OVER 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breoching Machines 
Horizontal interna! 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutotf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Geer Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing toott-rounding 
Other 
Gear-checking Machines 
Grinding Mochines 
External cylindrical 
Internal cylindrical 
Centeriess. External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Too! and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing 
Other 
Honing and Lapping 
Honing. Internal 
External and surface 
internal 
Externa 
Surface 


plain and universa 


Lapping 


athes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form 
Turret lathes: Ram type and hand screw 

Saddle type 

Automatic chucking, horizontal and vertica 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machine nulti-spindie 
Gun and shaft boring 
Other (except spinning) 

Milling Machines 

Bench typ 


Han 


and gap 


Knee-type 
Vert 

Aut at j mar 
Bed tyr 
Planer ty 

[ ker 

‘ 


hori zonta 


tactur 


Planers 
Double t 
pernside 
Pipe Cutting ond Threading Mochines 
Polishing and Buffing Machines 
athe 
shing stands 
Abrasive-belt 
Other 
Rifle Working Mochines 
Threading (except pipe 
Tapping 
Hobbing and milling 
Die type 
Grinders 
Rolling machines 
Other 


Spee 
> 


not deep-hole or 


thwead 
thread 
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16,083 


691 
188 


6,034 
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YEARS 20 YR 


Shepers 
Horizontal 

Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming nachines 
Power bending brakes 
Spinning lathes 
Other 
Hydrovlic Pre 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pne umatic) 
Preumotic Pr s (except hydro-pneumat ic 
Mechanice! Presses, Power Driven 
inclinable 
Vertical C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching ond Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mechinery ‘except presses 
Hammers, stean air 
Hammers, gravity-drap 
Hammers, helve 
Forging machine 
Other 
Swaging Mochines 
Wire and Strip Forming Machines 
Die-Cesting Machines 
Hot chamber 
Cold chambe 
Plastics Molding Mochines 
injection 
Compress ior 
Extrusion 
Riveting Machines (Not Portable) 


as 


*ekQ 


headers) and rolls 


eee e548 


OTHER SHOP EQUIPMENT 10,111 


Arc. Motor-generator set 
Transformer 
Automatic and other 
ince Spot 
Projection 
Gur 
> arr 
Butt and fiast 
Ges Welding Mochines (Not Hand) 
Fieme Cutting Mechines (Not Hand) 
Balonc ing Machines 
Air Compressors 
Pleting Equipment 
Machines 
Tanks 
Barre|s 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock -neating furnace 
Salt baths 
induction-heating unit 
Baking and drying ovens 
Fiame hardening 


Electric Welding Machines 2.535 
1,61 


Mt 


Resi 


leaning Equipment 
Tumbling barre 
Shot and abrasive t 
Parts-washi ac 
Pick 
T are * 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overheod Troveling 
Heists (including Jib and Ra 
Electric 
Pneur atic 
Industrial Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 


ng machines 


Mounting 





ATLANTA — 
NEW ORLEANS 


Tennessee east of a line including the 
counties of Stewart, Houston, Humphreys, 


Perry and Wayne; 


Georgia, 
and Louisiana 


Florida, 


Alabama, 


792 plants*—209,101 employees; 


1Oyr Over 
Units Bover 20 yr 


30,977 50% 14% 
13,724 53 21 
37,612 45 5 
82313 480—ClUCaW SS 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


of the states of 
Mississippi, 





~ 19-20 
YEARS 


OVER 
20 YR 


~ OVER 
20 YR 


10-20 
YEARS 





MACHINE TOOLS 


Bering Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Cc 


rE 


Broaching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutett Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot of cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
2 ang 
Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole dritis 
Other 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear- checking Mechines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing Internat 
External and surface 
Lapping. Internal 
External 
Surface 
Lathes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes’ Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fail 
Planer type 
Die sinkers (except engraving) & duplicators 
ther 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting ond Threeding Machines 
Polishing and Bulling Machines 
Speed lathes 
Polishing stands 
Abrasive belt 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A42 


4,972 


249 
73 
161 


15 


Reeceessede 





* 352 
Horizontal 705 3 206 
Vertical, including slotters 5 29 
Keyseaters ] 117 

Other Mochine Tools 73 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 


Hydreulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Mochines 
Punching machines 
Pilate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Sweoging Mochines 
Wire and Strip Forming Machines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Molding Machines 
Injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor- ator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
un 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Machines 
Air Compre s 
Plating Equipment 
Machines 


—a> 


Wee eS oe ean 60 0 0 © eine 


Material s-Heating Equipment 
Heat-treating furnaces 
Stock -heating furnaces 
Salt baths 
induct ion-heating units 
Baking and drying ovens 
Flame hardening 
Clraning Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machine« 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overhead Troveling 
Heists (Including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industrie! Trecks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


=8- 


*eeee 
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1109 plants*—421,279 employees; 
1Oyr Over 
—— na Units &over 20 yr 
MACHINE TOOLS  —«-1117,455 58% ~—-:18% 
METAL FORMING 32,243 62 27 
OTHER EQUIPMENT 57,306 42 7 


TOTAL stti(‘i«éiOT«OCKSC*«‘iC 


Northeast Ohio including the counties of 


Lorain, 

Geauga, 
Summit 
Wayne, 
Licking, 


Lake, Ashtabula, 
Mahoning, Portage, 
Richland, Ashland, 


Stark, Morrow, Delaware, Knox, 
Coshocton, Muskingum, 


Tuscarawas, Guernsey, and Noble 





TOTAL 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret |athes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertiea! 
Other 


Breeching Machines 
Horizontal interna! 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing ond Filing 

Cutotf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 

Drilling Machines 
Sensitive 
Upright: Single-spindle 

Gang 


Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and ‘apping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Geor-checking Mochines 
Grinding Mochines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless: External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: internal 
xterna! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes’ Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal! 
Vertical 
Automatic and manufacturing 
Bed (Lincoin) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Machines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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117,455 


4,484 
1,630 
1, 167 





Shepers 
Hori zontal 
Vertical, including slotters 
Keyseaters 

Other Machine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydroulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Pneumatic Presses (except hydro-pneumatic ) 

Mechanical Pre s, Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching and Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Mechinery (except presses 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 

Swaging Mechines 

Wire and Strip Fo @ Machines 

Die-Cesting Mochines 
Hot charber 
Cold chamber 

Plastics Melding Mochines 
Injection 
Compression 
Extrusion 

Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mochines (Not Hand) 
Fleme Cutting Mechines (Not Hand) 
Belanc ing Machines 
Air Compressors 
Pleting Equipment 
Machines 
Tonks 
Barrels 
Materials-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumb!ing barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overhead Traveling 
Hoists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





314 plants*—121,304 employees; 


10 yr 


Northwest Ohio including the counties of 
& over 


Williams, Fulton, Lucas, Defiance, Henry, 
Wood, Ottawa, Sandusky, Erie, Seneca, 
Huron, Wyandot, Crawford, Marion, Han- 
cock, Hardin, Paulding, Putnam, Van Wert, 
Allen, Mercer, Auglaize 


Units 

38,143 57% 
11,412 58 
12,481 38 


62,036 54 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMEN 





10-20 
YEARS 


OVER 
20 YR 


10-20 
YEARS 


OVER 
20 YR 





14,298 


Horizontal boring, drilling, and milling 

Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 

Jig boring, horizontal and vertical 

Other 


Broeching Mechines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing ond Filing 

Cotott Machines 
Bands aws 
Abrasive disk 
Hack saws 
Rotary, hot or cold 


Other 
Drilling Machines 
Sensitive 
Upright: Single- spindle 
Gan 


Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, pe 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, toot pointing tooth rounding 
Other 
Geer-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 


Honing and Lepping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, inctuding automatic rise and fall 
Planer type 
Die sinkers (except engaving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threeding Machines 
Polishing and Buffing Machines 
peed lathes 
olishing stands 
Abrasive-belt 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A44 


7,580 


2% 
102 
83 





Shopers 241 
Hori zontal 148 
Vertical, including slotters 2 7 
Keyseaters 2 56 

Other Machine Tools 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 


Hydrovlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven: 
Incl inable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 


Other 

Punching and Shearing Mechines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Swaging Mechines 
Wire and Strip Forming Machines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Melding Machines 


meeereeee 


Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 
Electric Welding Machines 


Arc Geter-generator set 
Transformer 


Automatic and other 
Resistance: Spot 
Projection 
Gun 


ee 


Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Fleme Cutting Mochines (Not Hand) 
Balenc ing Mochines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heeting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induct ion-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overheod Treveling 
Heists (Including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industrial Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


Production 





890 plants*—333,458 employees; 


10 yr 
Units & over 


89,226 54% 
30,218 48 
39,925 42 


159,369 50. 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


Ohio south of a line including the coun- 
ties of Clark, Shelby, Logan, Unioa, Frank- 
lin, Fairfield, Perry, Morgan, and Athens; 
Kentucky east of a line that includes the 
counties of Jefferson, Bullitt, Nelson, Larue, 
Green, Metcalfe and Monroe 





10-20 
_YEARS 


TOTAL 


20 YR 


OVER 





MACHINE TOOLS 89,226 0,928 
Boring Machines 2,870 1,265 
Horizontal boring, drilling, and milling 67 * 
Vertical boring mills including vertical turret \athes ¢ 

Precision, horizontal and vertical 1049 
Jig bering, horizontal and vertical 334 
Other Bt 
Breaching Machines 828 
Horizontal internal 28 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing ond Filing 
Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright Single-spindle 
Gang 


18 


Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills. 
Other 
Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear-checking Mochines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless: External 
Internal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Too! and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
xternal 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertica 
Automatic between centers chucking 
Automatic screw machines (single spindle 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing and Bufting Machines 
Speed lathes 
Polishing stands 
Abrasive-beit 
Other 
Rifle Working Mechines (not deep-hole drills 
Threeding (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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17,213 


44) 
186 


189 





CINCINNATI — 
LOUISVILLE 


10-20 
TOTAL YEARS 

sd 1,777 619 
Hori zontal 1,284 4 
Vertical, including slotters 4 } 
Keyseaters 09 
Other Mechine Tools 175 


METAL FORMING MACHINERY 218 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Preumotic P. (except hydro-pneumat ic 

Mechanica! Pr , Power Driven 
inclinable 
Vertical C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching ond Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 

Sweging Machines 

Wire and Strip Forming Machines 

Die-Cesting Machines 
Hot chamber 
Cold chamber 

Plastics Molding Machines 
Injectior 
Compression 
Extrusion 

Riveting Mochines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc Motor-generator set 
Transformer 
Automatic and other 
Resistance. Spot 
Projection 
uur 
Seam 
Butt and fiast 
Ges Welding Mechines (Not Hand 
Flame Cutting Mechines (Not Hand) 
Belenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Meterials-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrel < 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overhead Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Pewer-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





1339 plants*—774,287 employees 


y 


Jnits & over 


oa — MACHINE TOOLS 171,295 58% 
ichigan east of a line including the coun- METAL FORMING 52.871 64 


ties of Cheboygan, Otsego, Crawford, Ros 
common, Clare, Isabelia, Gratiot, Clinton, GTHER EQUIPMENT 88,831 39 
Ingham, Jackson, Hillsdale TOTAL 312,997 54 





See ee ne eee ee , ee ae 
10-20 OVER 10-20 
’ TOTAL Years 20vR | TOTAL = vears 





MACHINE TOOLS ; 60,755 38,812 2,851 1,085 
Horizontal 85 869 
Boring Mochines i Vertical, including slotters 17 14¢ 
Horizontal boring, drilling, and milling ] 55 , Keyseaters 189 7 
Vertical boring mills including vertical turret lathes 3] 170 Other Machine Tools 4,842 1,809 
Precision, horizontal and vertical 61 
Jig boring, horizontal and vertical 377 56 
Other ¢ METAL FORMING MACHINERY 16,279 
Broeching Machines 4 
Horizontal internal "5A ‘on 175 Bending and Forming Machines 1,056 
Horizontal surface Bending rolls, sheet and plate 4 
Vertical internal ‘ Bending rolls, bars and shapes l 
Vertical surface } 3 < 2 Bending machines, pipe, tube, and bar , 254 
Rotary surface and other "343 ‘ Roll-forming machines 3 106 
Contour Sewing ond Filing Power bending brakes 7 4 
Cutott Machines Spinning lathes ° 
5 ‘ "aad , Other ] 
ands aws y ‘ 4 
Abrasive disk a) Hydreulic Presses 123 
Hack saws Vertical, single-action 134 
Rotary, hot or cold Vertical, double- and triple-action 7 eo} 
Other Horizontal 
Drilling Machines xtrusion 
Sensitive ; ; Ither (including hydro-pneumatic) 
Upright: Single-spindle ’ Pneumatic Presses (except hydro-pneumatic) 
Gang Mechanical Presses, Power Driven 
Inclinable 


Radial 2.417 ) 5 
Multi-spindle cluster, adjustable & fixed center 923 ) r Vertical: C-frame 
Straight-side 


Unit head and way type, multi-spindle 
Deep-hole drills 
Other Dieing machines 
Gear Cutting and Finishing Machines f E Horizontal 
Hobbing Machines ( Other 
Shapers, gear 055 ) Punching and Shearing Mochines 
Cutters, form-milling type ? Punching machines 
Bevel-gear cutters (not planer) 2,08 q J Plate and sheet shears 
Cutters, planer-type 8 9 Bar and angle shears 
Grinders, gear 17 ° Rotary shears, including slitters 
Shavers, gear ; : Nibbling machines 
Burnishing and lapping Other 
Chamfering, tooth-pointing, tooth-rounding 73 ? Forging Machinery (except presses) 
Other q > Hammers, steam or air 
Gear-checking Machines Hammers, gravity-drop 
Hammers, heive 
Grinding Mochines Z x ’ Forgin ma hines (headers) and rol! 
External cylindrical, plain and universal 2 3 93 Our 9 HACHINES \NOSTES) ERG PONS 
Internal cylindrical 2 ) 
Centeriess: External 57 Swaging Mechines 
internal Wire and Strip Forming Machines 
Surface Rotary-table type 2.085 ‘ Die-Casting Machines 
Reciprocating type i Hot chamber 
Disk, horizontal and vertical 606 ) Cold chamber 
Too! and cutter , 6) Plestics Molding Machines 
Bench, floorstand, and snag Injection 
Abrasive-beit (not polishing) 4 Compression 
Other ‘ 28 4 Extrusion 
Honing ond Lapping Riveting Machines (Not Portable) 
Honing Internal 2 8 
External and surface 2 4 ‘ OTHER SHOP EQUIPMENT 
Lapping Internal { ) 1 
External b 2 2 2 Electric Welding Machines 
Surface 5§ 2 Arc: Motor-generator set 
Lethes , i : Transformer 
Bench and floor, light-duty 2,¢ e.) 57 Automatic and other 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap »3 2,80 2,22 Resistance: Spot 
Turret lathes: Ram type and hand screw Projection 
Saddle type 4 Gun 
Automatic chucking, horizontal and vertical 2.86 + 27 Seam 
Automatic between centers chucking 23 7 317 Butt and flash 
Automatic screw machines (single spindle) 97 ( ? Ges Welding Mochines (Not Hand) 
Automatic bar machines (multi-spindle) ] 5 Flame Cutting Mechines (Not Hand) 
Gun and shaft boring 22 4 2 Bolanc ing Machines 
Other (except spinning) 318 ] 02 Air Compressors 
Milling Machines ‘ ‘ Plating Equipment 
Bench type Machines 
Hand l ) rb! Tanks 
Knee-type, hori zontal , Barrels 
Vertical 2,385 3 Materials-Heating Equipment 
Automatic and manufacturing Heat-treating furnaces 
Bed (Lincoln) type, including automatic rise and fall L3 267 Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tu:nbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Picklirg machines 


Forging 


Planer type 
Die sinkers (except engraving) & duplicators 


Double housing 

Openside 

Other 
Pipe Cutting and Threading Mochines 
Polishing and Buffing Machines 


Speed lathes Tanks 
Polishing stands Cutting Fluid Systems (Multi-Mechine) 


Abrasive-belt ? 3 Crushers, Chip 

Other Cranes, Overheod Troveling 
Rifle Working Mechines (not deep-hole drills) Heists (Including Jib and Rail Mounting) 
Threading (except pipe) Electric 

Tapping Pneumatic 

Hobbing and milling industriel Trucks, Power-Driven 

Die type Lift (rider type) 

Grinders, thread Truck-tractor 

Rolling machines, thread Powered hand trucks 

Other Crane 
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631 plants*—276,761 employees; 
10 ye 
Units & over 


71,684 64% 


INDIANAPOLIS 7 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


25.075 9 Indiana south of a line including the coun- 
‘ 6 ties of Warren, Tippecanoe, Carroll, Cass, 
21,575 36 Miami, Wabash, Whitley, Noble and La- 


118,334 60 Geng 





TOTAL 


71,684 





MACHINE TOOLS 


Boring Mechines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breoching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cotott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Mochines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universa 
Internal cylindrical 
Centerless: External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing 
Other 
Honing and Lepping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lothes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle 
Automatic bar machines 
Gun and shaft borin 
Other (except spinning 
Milling Machines 
Bench type 
Hand 
Knee-type. | 
Vertical 
Automat 
Bed 
Planer type 


mfg, aut 


multi-spindle 


Other 


pe 
ther 

Pipe C utti 

Polishin 


y and Threading Machines 
ad Buffing Machines 
Speed lathe 
Polist ta 
Abrasive-belt 
ther 
Rifle Working Machines (not deep-t 
Threading (except pe 
Tapping 
Hobbing and 
Die type 
Grinders 
Rolling machines, threa 


thread 


)ther 
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10-20 


33,138 
1,343 
45 
627 
134 
224 


OVER 


YEARS va 


12,717 
288 





10-20 
YEARS 


OVER 
TOTAL 20 YR 
epers 1,187 537 302 
Horizontal 14 det lt 

Vertical, including slotters } 4° 
Keyseaters ; ¢ 
Other Mechine Tools 2,274 605 


METAL FORMING MACHINERY 25,075 546 
Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 
Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preumetic Presses ‘except hydro-pneumatic 
Mechanica! Presses, Power Driven 
Inclinable 
Vertical C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mechinery (except presse« 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and 
Other 
Swaging Machines 
Wire and Strip Forming Machines 
Die-Casting Machines 
Hot chamber 
Cold chamber 
Plestics Molding Machines 
Injection 
Compression 
Extrusion 


Riveting Mechines (Not Portable) 


1,515 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc Motor-generator set 
Transformer 

Automatic and other 
Resistance Spot 
Projectior 
aur 
Parr 
Butt and flast 
Ges Welding Mochines (Not Hand 
Flame Cutting Mechines (Not Hand 
Balancing Machines 
Air Compressors 
Pleting Equipment 
Machines 
Tanks 
Barre's 
Materials-Heating Equipment 
Heat-treating furnaces 


Stock -heating 


Cleening Equipment 
T t y barre 


»hot and! abrasive 
Parts-wa ) 
Pick act 
Tank 
Cutting Fleid Systems (Multi-Mochine 
Crushers, Chip 
Cranes, Overheod Traveling 
Hoists (Ir ding Jib and R Mount 
Electric 
Pneumat 
Industriel Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand truck 
Crane 





of a line including the 
Charlevoix, Antrim, 
Missaukee, Osceola, Mecosta, 
Eaton, Calhoun, 
Branch, except upper peninsula; Indiana 
northwest of a line including the counties 
of Benton, White, Fulton, Kosciusko, and 
Elkart; Illinois north of a line including the 
counties of Adams, Brown, Morgan, San- 
gamon, Macon, Piatt, Champaign, Vermil- 
ion; all of the state of lowa 


Michigan west 
counties of Emmet, 
Kalkaska, 
Montcalm, 


lonia, and 


3114 plants*—1,058,256 employees; 


yr Over 
& over — 20 yr 
§3% 17% 
60 23 


37 8 
50 16 


10 

Units 
261,661 
76,107 
127,919 


465,687 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


10-20 


‘OVER 








10-20 OVER 


MACHINE TOOLS 261,661 
Boring Mochines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutelf Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Mochines 
Sensitive 
Upright: Single-spindle 
Gang 


8,350 


Me 


Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drilis 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical 
Internal cylindrical 
Centeriess: External 
Internai 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and 
Abrasive-belt (not polishing) 
Other 
Honing ond Lapping 
Honing Internal 
External and surface 
internal 
External 
Surface 


plain and universal 


nag 


Lapping 


Lathes 
Bench and floor, light-duty 
heavy-duty, inc! toolroom, mfg 
Ram type and hand screw 
Saddle type 
utomatic chucking, horizontal and vertical 
utomatic between centers chucking 
utomatic screw 
utomatic bar 
Gun and shaft boring 
Other 
Milling Machines 
Bench type 
Hand 
Knee-type 
Vertical 
Automat 


ngine wt form, and gay 


urret lathes 


machines (single spindle 


nachines (multi-spindle 


except spinning 


hori zontal 


and manufacturing 
yin) type, including automat 


except engraving) & dup! 


Pipe Cutting and Threading Mochines 
Polishing and Buffing Machines 
lathes 
stands 


Rifle Working Machines (not deep-hole cr 

Threading 
Tapping 
Hobbing and mil! 
Die type 
Grinders 
Rolling machines 
Other 


except pipe 


thread 
thread 


A48 


TOTAL 


EARS ve i 


93,334 


2,818 


| 


7 
057 


44,826 
1,655 





YEARS 20 YR 





Horizontal 
Vertical, including slotters 
Keyseaters 

Other Mochine Tools 


METAL FORMING MACHINERY 


Bending ond Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning tathes 
Other 
Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic Presses (except hydro-pneumatic 
Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight 
Forging 


side 


Dieing machines 
Horizontal 
Other 
Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) 
Other 
Swaging Machines 
Wire and Strip Forming Machines 
Die-Cesting Machines 
Hot chamber 
Cold chamber 
Plastics Molding Machines 
Injection 
Compression 
Extrusion 
Riveting Machines (Not Portabie) 


and rolls 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set l 
Transformer 12 011 3294 
Automatic and other > 072 193 
Resistance: Spot ? 
Projection 
Gur 
Sear 
Butt and flast 
Ges Welding Mochines (Not Hand 
Flame Cutting Machines (Not Hari) 
Bolanc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Materials-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt bath« 
Inductior 


36,966 


13,326 


heating unit 


Cleaning Equipment 
Tumbling barrels 
shot and abrasive t 
Parts-washing ma 
Pickling mac 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overhead Troveling 
Hoists (/ Jing Jib and Ra 
Electric 
Pneumati 
Industrial Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 


109 
1,429 


Mounting 5.580 


2,365 


1954 Production Planbook 





729 plants*—267,667 employees} 


1O0yr Over 
Units &over 20 yr 


MACHINE TOOLS 70,672 58% 23% 


METAL FORMING 16,757 63 33 
OTHER EQUIPMENT 35,012 36 9 


OTL st«iAASCSSSSCi 


Wisconsin south of a line including the 
counties of Buffalo, Eau Claire, Chippewa, 
Taylor, Lincoln, Langlade, Oconto, Mari- 
nette 





10-20 OVER 7 isa ; i 10-20 
YEARS 20YR TOTAL veaRs 





MACHINE TOOLS 


Boring Mechines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breoching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Muiti-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other ; 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless: External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing od Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, horizontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting end Threading Mochines 
Polishing and Buffing Mechines 
lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Mechines (not deep-hole drills 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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24,285 16,182 Shapers 1,409 432 
Horizontal 1064 ? 
1,021 639 Vertical, including slotters l 
387 246 Keyseaters 
238 290 Other Mechine Tools 
258 3 
~ o METAL FORMING MACHINERY 
234 138 
1 114 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Pneumatic Pre s (except hydro-pneumat ic 

Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching ond Sheoring Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Mochinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, heive 
Forging machines (headers) and 
Other 

Swaging Mochines 

Wire and Strip Forming Mochines 

Die-Cesting Machines 
Hot chamber 
Cold chamber 

Plastics Molding Mechines 
injection 
Compression 
Extrusion 

Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Baolencing Mechines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overheod Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 








409 plants*—79,252 employees; 
10 y’ Over 
Units & over 20 yr 
21,660 42% W% 


6,359 45 14 


MINNEAPOLIS — 
ST. PAUL 


All of the state of Minnesota; Wisconsin 
north of a line including the counties of 
Pepin, Dunn, Rusk, Price, Oneida, Forest, 


MACHINE TOOLS — 
METAL FORMING 


Florence; 
peninsula 


Michigan 


including the upper 


10,021 


OTHER EQUIPMENT 
| nr 1 a) 


TOTAL 


29 4 





10-20 OVER 


YEARS 


20 Y 


10-20 
YEARS 


OVER 
20 YR 





MACHINE TOOLS 


*“iorzontal bor 

zortal boring, drilling, and milling 
Vertical boring mills including vertical turret \athes 
Precision, horizontal and vertical 
on, boring, horizontal and vertical 


Breoching Machines 
Hor! zontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cotett Machines 


Bands aws 
Abrasive disk 
Hack saws 

Rotary, hot or cold 
Other 


Oia Machines 
Sensitive 
Upright: Single-spindie 
Gang 


Radial 

Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 

Other 


Gea Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, aan 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, toothrounding 
Other 
Geer-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless: External 
nternal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing Internal 
External and surface 
Lapping Internal 
Externa! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Pianer type 
Die sinkers (except engaving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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Shapers 165 
Hori zontal 131 
Vertical, including slotters 19 
Keyseaters 15 

Other Machine Tools ° 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 


Power ng brakes 
Spinning |athes 
Other 


Hydraulic Presses 
Vertical, single-action 
Vertical, doubie- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic Presses (except hydro-pneumatic) 
Mechanical Presses, Power Driven: 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Mechines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, heive 
Forging machines (headers) and rolis 
Other 


neeeer 


Swaging Mochines 
Wire and Strip Forming Mechines 
Die-Casting Machines 

Hot chamber 


eB. 


~~ en ewmwe 


Cold chamber 
Plastics Molding Mechines 
Injection 
Compression 
Extrusion 
Riveting Mechines ‘Not Portable) 


we 


~ 
w 
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OTHER SHOP EQUIPMENT 


Electric Welding Mechines 


Arc: Motor- ator set 
=—— 


Automatic and other 
Resistance: Spot 
Projection 
Gun 


am 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Paris-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Machine) 
Crushers, Chip 
Cranes, Overheod Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Pewer-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 
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Production Planbook 





627 plants*—180,058 employees; 
10 yr 


Units & over 


MACHINE TOOLS 31,060 43% 
METAL FORMING 12,362 48 
OTHER EQUIPMENT 22,120 29 


TOTAL 65,542 40 


Missouri east of a line including the coun- 
ties of Putnam, Sullivan, Linn, Chariton, 
Saline Pettis, Benton, Hickory, Polk, 
Greene, Christian and Stone; Illinois south 
of a line including the counties of Pike, 
Scott, Greene, Macoupin, Montgomery, 
Christian, Shelby, Moultrie, Douglas, and 
Edgar; Kentucky west of a line including 
the counties of Hardin, Hart, Barren, and 
Allen; Tennessee west of a line including 


the counties of Henry, Benton, Decatur, Har- 
din; all of the state of Arkansas 





10-20 OVER 


TOTAL veaRrs 20 YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Brooching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 

Cutotf Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 

Drilling Machines 
Sensitive 
Upright: Single-spindle 

Gang 


Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External! 
Internal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Too! and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mochines 
Bench type 
Hand 
Knee-type, horizontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoin) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Machines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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upers 
Horizontal 
Vertical, including stotters 
Keyseaters 

Other Mechine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mechines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydrovlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 


Pneumatic s (except hydro-pneumat ic 


Mechanical Pr , Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Sheoring Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitter< 
Nibbling machines 
Other 
Forging Machinery (except presses 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swaging Mochines 
Wire and Strip Forming Machines 
Die-Cesting Mochines 
Hot chamber 
Cold chamber 
Plastics Melding Machines 
Injection 
Compression 
Extrusion 
Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Machines (Not Hand) 
Fleme Cutting Mechines (Not Hand) 
Bolencing Mochines 
Air Compressors 
Plating Equipment 
Machines 
Tonks 
Barrels 
Material s-Heoting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Ecvipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-mechine) 
Creshers, Chip 
Cranes, Overheed Troveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
industriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


10-20 OVER 


YEARS 20 YR 
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KANSAS CITY— 


TULSA 496 plants*—133,382 employees; 


10 yr 
Units & over 


22,290 53% 12% 
7,630 53 16 
19,591 36 4 


49.511 46 9 


Over 
20 yr 
All of the states of Kansas and Oklahoma; 
Missouri west of a line including the coun- 
ties of Mercer, Grundy, Livingston, Carroll, 
Lafayette, Johnson, Henry, Saint Clair, 
Dade, Lawrence, Barry 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 





10-20 
YEARS 


OVER 
20 YR 


10-20 
YEARS 


OVER 
20 YR 





MACHINE TOOLS 


Bering Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret \athes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breeching Machines 
Hori zontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing ond Filing 
Cutelt Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Geer Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth rounding 
Other 
Geer-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Cenieriess: External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindie) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 


Knee-type, hori zontal 

Vertical 

Automatic and manufacturing 

Bed (Lincoln) type, including automatic rise and fall 

Planer type 

Die sinkers (except engraving) & duplicators 

Other 
Planers 

Double housing 

Openside 

Other 
Pipe Cutting ond Threading Mechines 
Polishing and Buffing Machines 

lathes 
olishing stands 

Abrasive-belt 

Other 
Rifle Working Mechines (not deep-hole drills) 
Threeding (except pipe) 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 
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Shapers 211 
Hori zontal 3B 141 

Vertical, including slotters l 

Keyseaters 

Other Mochine Tools 


METAL FORMING MACHINERY 


Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 


Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and tripie-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preumetic Presses (except hydro-pneumatic) 
Mechanicel Presses, Power Driven: 
Incl inable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Ot 


her 
Punching ond Sheering Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 


Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, heive 
Forging machines (headers) and rolls 
Other 


Sweging Mechines 
Wire and Strip Forming Mechines 
Die-Cesting Mechines 


Cold chamber 
Plastics Molding Mechines 
Injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor- ator set 
Transformer 

Automatic and other 
Resistance: Spot 
Projection 
Gun 


Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Balenc ing Mochines 
Als Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heoting Equipment 
Heat-treating aces 
Stock-heating furnaces 
Sait baths 
induct ion-heating units 
Baking and drying ovens 
Flame hardening 
Cleeaniag Equipment 
Tundling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
ank 


Tanks 
Cutting Fluid Systems (Multi-mMechine) 
Creshers, Chip 
Cranes, Overheed Traveling 
Heists (including Jib and Rail Mounting) 
ectric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type! 
Truck-tractor 
Powered hand trucks 
Crane 
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Production Planbook 





495 plants*—133,317 employees; 


10 yr 
Units & over 


MACHINE TOOLS 35,058 37%, 
METAL FORMING 641) 4) 
OTHER EQUIPMENT 26,948 25 


TOTAL 68417 33 


All of the states of Texas and New Mexico 


DALLAS — 
HOUSTON 





10-20 OVER 


TOTAL vears 20 YR 





MACHINE TOOLS 35,058 3,441 


Boring Machines ‘ 163 
Horizontal boring, drilling, and milling % 
Vertical boring mills including vertical turret lathes 121 
Precision, horizontal and vertical . 
Jig boring, horizontal and vertical 
Other 


Breeching Mechines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 

Cutett Mochines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 


Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 


Radial 

Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drilis 

Other 


Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Ciamfering, tooth-pointing toothrounding 
Other 

Gear-checking Machines 

Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 

mternal 
Surface: Rotary-table type 
Reciprocating type 

Disk, horizontal and vertical 
Too! and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing) 
Other 


Honing and Lapping 
Honing: Internal 
External and surface 
Lapping Internal 
External! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mochines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threeding Mechines 
Polishing and Buffing Mechines 
Speed lathes 
Polishing stands 
Abrasive-beit 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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. 
Hori zontal 
Vertical, including slotters 
Keyseaters 
Other Mechine Tools 


METAL FORMING MACHINERY 


Bending ond Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
ou 


her 

Hydraulic Presses 

Vertical, single-action 

Vertical, double- and triple-action 

Horizontal 

Extrusion 

Other (including hydro-pneumatic) 
Preumotic Presses (except hydro-pneumatic) 
Mechenice!l Prosses, Power Driven 

inctinable 

Vertical: C-frame 

Straight-side 
Forging 

Dieing machines 

Horizontal 

Other 
Punching and Shearing Mechines 

Punching machines 

Plate and sheet shears 

Bar and angle shears 

Rotary shears, including slitters 

Nibbling machines 


Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Sweging Mechines 
Wire and Strip Forming Mechines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Molding Mechines 
injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Proiection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flome Cutting Mochines (Not Hand) 
Belenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Materiel s-Heeting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumblir g barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overheod Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type 
Truck -tractor 
Powered hand trucks 
Crane 


“10-20 
YEARS 


301 
211 
Me 
54 


48 


643 


313 
121 
18 
66 
by 
54 
24 
- 
277 
193 


OVER 
20 YR 
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296 plants*—46,693 employees 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


Wyoming, Idaho, and Utah TOTAL 


All of the states of Colorado, North Da- 
kota, South Dakota, Nebraska, Montana, 


14,632 
4676 
8,93] 

28,239 


yr 


& ove 


53% 
48 
33 
46 


Over 
20 yr 
9° 
13 
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10-20 OVER 


TOTAL vears 20 YR 


10-20 
YEARS 


OVER 
20 YR 





Bering Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breeching Machines 
Hori zontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 


Machines 
sitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drills 
Other 
Gear Cutting ond Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing aed lapping 
Chamferins, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless: External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fali 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double Housing 
Openside 
Other 
Pipe Cutting and Threading Machines 
Polishing and Butfing Mechines 
d lathes 
olishing stands 
Abrasive-beit 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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14,632 6,500 1,286 opens 
Hori zontal 
Vertical, including silotters 
Keyseaters 

Other Mechine Tools 


294 82 110 
55 1B ° 

211 5 
Ps 


28 

. METAL FORMING MACHINERY 

Bending and Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 


83 


Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 
Hydrovlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic 
Mechanical Pr 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Sheoring Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, heive 
Forging machines (headers) and rolls 
Other 
Swaging Mechines 
Wire and Strip Forming Machines 
Die-Ceasting Mochines 
Hot chamber 
Cold chamber 
Plastics Melding Machines 
Injection 
Compression 
Extrusion 
Riveting Machines (Not Portable) 
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OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Machines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolancing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot aad abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overheed Troveling 


a 
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Electric 
Pneumatic 
Industrie! Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 
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Bending machines, pipe, tube, and bar 


(except hydro-pneumatic) 


Heists (Including Jib and Rail Mounting) 
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Production Planbook 





266 plants*—124,324 employees; 


10 yr Over 
Units &over 20 yr 


21,036 40% 387% 
5,396 4) 14 
10,632 40 5 


37,004 40—~Ct«*WB 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


SEATTLE — 
PORTLAND 


All of the states of Washington and Ore- 


gon 





10-20 
YEARS 


OVER 
20 YR 


tora. 10-20 





MACHINE TOOLS 


Boring Mechines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breeching Mochines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 

Cutett Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 


Drilling Mochines 
Sensitive 
Upright: Single-spindle 
Gang 


Radial 

Muiti-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 

Other 


Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, a 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
— tooth-pointing tooth-rounding 

her 


Geer-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 


Surface: Rotary-table type 
Reciprocating type 

Disk, horizontal and vertical 

Tool and cutter 

Bench, floorstand, and snag 

Abrasive-be!t (not polishing) 

Other 


Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (muiti-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zonta! 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engaving) & duplicators 
Other 
Planers 
Doubie housing 
Openside 
Other 
Pipe Cutting ond Threading Machines 
Polishing end Buffing Machines 
eed lathes 
olishing stands 
Abrasive-belt 
0 


ther 

Rifle Working Machines (not deep-hole drills) 
Threeding (except pipe) 

Tapping 

Hobbing and milling 

Die t 

Gri , thread 

Rolling machines, thread 

Other 
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Shapers 
Horizontal 

Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 


Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Preumetic Presses (except hydro-pneumat ic) 
Mechanice! Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Mechines 
Punching nachines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 


Sweging Mochines 
Wire and Strip Forming Machines 
Die-Casting Mechines 
Hot chamber 
Cold chamber 
Plastics Melding Mechines 
Injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mochines 


Arc: Motor- ator set 
— 


Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Machines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Mochines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heeting Equipment 
Heat-treating ( an es 
Stock -heating furnaces 
Salt baths 
induct ion-heating units 
Baking and drying ovens 
Fiame hardening 
Cleaning Equipment 
Tumbling barre! s 
Shot and abrasive biast 
Parts-wasting machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Creshers, Chip 
Cranes, Overheed Treveling 
Heists (including Jib and Rai! Mounting) 
Electric 
Pneumatic 
ladustriel Trucks, Pewer-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


YEARS 


OVER 
20 YR 
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FRANCISCO 


MACHINE TOOLS 
Boring Mochines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 
Breaching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing and Filing 
Cutetf Machines 
Bands aws 
Abrasive disk 
Hack saws 
Rotary, hot or cold 
Other 
Drilling Mochines 
Sensitive 
Upright Single-spindle 
Gang 


Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drilis 
Other 
Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Geor-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess. External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret iathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (muiti-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincotn) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Mechines 
Pelishing and Bulfing Machines 
yeed lathes 
olishing stands 
Abrasive-belt 
Other 
Rifle Working Mochines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A56 


California north of a line including the 
counties of Monterey, Fresno and Mono; 
Nevada north of a line including the coun- 
ties of Mineral, Churchill, Lander, Eureka 
and White Pine 


MACHINE TOOLS 
METAL FORMING 
OTHER EQUIPMENT 


TOTAL 


474 plants*—112,228 employees; 


Units 
28,39 
7 888 
21,01) 
57,289 


yr 





TOTAL 


10-20 
YEARS 





Shapers 
Horizontal 

Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


Bending ond Forming Mechines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 


Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 
Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-actior 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 
Pneumatic Presses (except hydro-pr 
Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching ond Sheoring Machiner 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbiing machines 
Other 
Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
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Other 
Sweging Machines 
Wire and Strip Forming Machines 
Die-Cesting Mechines 
Hot chamber 
Cold chamber 
Plastics Molding Mechines 
injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 


Crushers, Chip 
Cranes, Overhead Traveling 


Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





4 
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573 
436 


METAL FORMING MACHINERY 


Bending machines, pipe, tube, and bar 


n 


veumatic) 


Forging machines (headers) and rolls 


21,011 


4,267 
19% 
542 


Cutting Fluid Systems (Multi-Mochine) 


Hoists (including Jib and Rail Mounting) 
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145 
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34 


~—w 


—~eteteenemoreee 


- 
w 


Beceeceeces 


eeoeeR ee eeee 


ma 


OB -+S eZ 


eeere ene 


Production Planbook 





1148 plants*—387,059 employees} 


Unit 


MACHINE TOOLS 95,153 34% 
METAL FORMING 21,812 34 
OTHER EQUIPMENT 39,322 22 


TOTAL 156,287 3) 


California south of a line including the 
counties of San Luis Obispo, Kings, Tulare, 
and Inyo; Nevada south of a line including 
the counties of Esmeralda, Nye, and Lin- 
coln; all of the state of Arizona 





| 10-20 OVER ins . ; 10-20 
TOTAL years 20 YR YEARS 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Broeching Mochines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sowing and Filing 
Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Mochines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-beit (not polishing 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lathes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning 
Milling Machines 
Bench type 
Hand 
Knee-type, horizontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicator 
Other 
Ploners 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Mechines 
Polishing and Buffing Machines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Machines (not deep-hole dr 
Threading (except pipe 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 
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95,153 25,951 6,084 baa 
Horizontal 47 
2,154 §22 529 Vertical, including slotters 
538 174 llé Keyseaters 
688 174 34 Other Mechine Tools 58 
9 9 48 
124 METAL FORMING MACHINERY 
265 
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Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Preumotic Presses (except | ydro-pneumat ic 

Mechanical P s, Power Driven 
Inctinable 
Vertical: C-frame 

Straight-side 
Forging 
Diein } machines 
Horizontal 
Other 

Punching and Shearing Mechines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, heive 
Forging machines (headers) and rolls 
Other 

Swaging Mechines 

Wire and Strip Forming Machines 

Die-Cesting Mochines 
Hot chamber 
Cold chamber 

Plastics Melding Machines 
Injection 
Compress ior 
Extrusion 

Riveting Machines (Not Portable) 


5 
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OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 

Automatic and other 
Resistance: Spot 
Projection 
Gur 
Seam 
Butt and flast 
Ges Weiding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tonks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Machine) 
Crushers, Chip 
Crenes, Overhead Troveling 
Hoists (Including Jib and Rail Mounting) 
Electric 
Pneumatic 
Induatrial Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand truck< 
Crane 
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MACHINES 


BORING 


64,650 machines—55 %, at least 10 years old; 20%, over 20 years old 
(Standard Commodity Code: 3411 00) Includes horizontal boring, drilling and milling, 
floor and table types (3411 10); vertical boring mills, including vertical turret lathes 
(3411 20); precision, horizontal and vertical (3411 30); jig boring, horizontal and 
vertical (3411 40); misc. horizontal and vertical, not including precision types, and 
others (3411 50 & 90) 





TOTAL 
BORING 
MACHINES 


HORIZONTAL 
BORING, 
DRILLING, 


VERTICAL BORING 
MILLS INCL VERT 
TURRET LATHES 


PRECISION, 
HORIZONTAL 
VERTICAL 


JIG BORING, 
HOR! ZONT AL 
VERTICAL 


AND MILLING 
10-0 OVER 
YEARS MYR 


10-D OVER 0-20 OVER 0-2 OVER 


10-0 OVER 
YEARS @YR YEARS MYR TOTAL YEARS MYR 


TOTAL YEARS MYR TOTAL TOTAL 


TOTAL 





BY INDUSTRY 

Agricultural Machinery 

Construction, Mining, Oil-Well Equipment 
Metalworking Machinery 

Special-industry Machinery 

General Industria! Equipment 

Office and Store Machines 

Domestic and Service Equipment 
Electrical Equipment 

Miscellaneous Machine Parts and Jobbing 
Motor Vehicles and Parts 

Complete Aircraft 

Aircratt Engines, Propeliers, and Paris 
Railroad Equipment 10 
Fabricated Metal Products J ’ \ 671 
Shipbuilding, Ordnance and Miscellaneous \ 2,276 
Precision Mechanisms 396 


Total 


BY GEOGRAPHIC AREA 
Boston 

Bridgeport — Hartford 
New York — Newark 
Buffalo — Syracuse 
Philadelphia ~ Camden 
Pittsburgh — Wheeling 
Baltimore 
Richmond 
Atlanta ~ New Orleans 


Cleveland 








Toledo 
Cincinnati — Lowisville 
Detroit 

indianapolis 

Chicago 

Milwaukee 
Minneapolis — St. Paul 
St. Lowis 

Kansas City ~ Tulsa 
Houston 


Dallas 


Denver 





Seattle — Portiand 
San Francisco 
Los Angeles 


Total y 12,877 
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BROACHING 
MACHINES 


14,403 machines—50 %, at least 10 years old; 14% over 20 years old 
(Standard Commodity Code: 3412 00) Includes horizontal internal and surface types 
(3412 10); vertical internal and surface types (3412 20 & 30); rotary surface and all 
other types (3412 40 & 90) 





~ 
TOTAL HOR! ZONT AL HORIZONTAL VERTICAL VERTICAL | ROTARY 

BROACHING INTERNAL } SURF ACE INTERNAL SURFACE SURFACE & 
| OTHER 


10-2 OVER | 10-20 OVER 10-20 OVER 10-2 OVER 10-20 OVER 10-2 OVER 
TOTAL YEARS 20YR | TOTAL YEARS 20 YR 0 YEARS @YR TOTAL YEARS MYR TOTAL YEARS 20 YR TOTAL YEARS MYR 
i | 





BY INDUSTRY 

Agricultural Machinery 

Construction, Mining, Oii-Wel! Equipment 
Metalworking Machinery 

Special-industry Machinery 

Genera! Industrial Equipment 

Office and Store Machines 

Domestic and Service Equipment 
Electrical Equipment 

Wiscellaneous Machine Parts and Jobbing 
Motor Vehicles and Parts 

Complete Aircraft 

Aircraft Engines, Propellers, and Parts 
Railroad Equipment 

Fabricated Metal Products 

Shipbuilding, Ordnance and Miscellaneous 
Precision Mechanisms 


Tota 


BY GEOGRAPHIC AREA 
Boston 

Bridgeport - Hartford 
New York ~ Newark 
Buffaic Syracuse 
Philadelphia amden 
Pittsburgh - Wheeling 
Baltimore 

Richmond 

Atlanta — New Orleans 
Cleveland 

Toledo 

Cincinnat Louisville 
Detroit 

Indianapolis 

Chicage 

Wi lwaukee 

Minneapolis ~ St. Paw 
St. Louis 

Kansas City wisa 
Dallas ~— Houston 
Denve 

Seattle — Portiand 

San Francisco 

Los Angeles 


Tota 
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CUTOFF MACHINES 


12% over 20 
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years old 


(Standard Commodity Code: 3419 40 & 50) Includes all types of straight cutoff and 


contour sawing machines. The latter are not listed in the total for straight cutoff, but 
separately. Bandsaw, abrasive disk, hacksaw, rotary hot and cold saws, plus all other 


of this type (3419 40 & 50). Contour swing and filing (3419 51 & 52) total 15,626 


machines with 36% at least 10 years old; 7% over 20 years old 


e}0) 
sajeduy S07 
028) wey UES 
Og — ayes 
enueg 

#0 


> setuty 

sino) I$ 

1S — Sijodequuim 
comenin 

odeo 9 

$1) 9¢@Ue) pu 

10900 

O1/IASIRO] — [yeUYIIUID 
Opejo, 

pue) saa} > 

BURRIQ BON — CWEY 
puow yoy 

arom iyieg 

Surjeoum — WBingsiig 
wepwes) — erudepeiug 
asnoes - ojeyng 
wemey ~ UO, MeN 
DojeH - Vodeipug 
vo}sog 


V2¥v DiHdVH90ID AG 


SWSIUEYION UOISII0G 

SMOSUE||G2Siq] DUR S2UEUDIC ‘Buipl Mads 

SIINPOLg /O}OR DepED Ge 4 

Weeds NO 7 pRoity 

SUOg pue ‘Siei/edo1g ‘SeuiBuZ yerruiy 

jesdury 070) 6u05 

SURG DUE SO/2/U8A 10)0K 

Duiqooe pwe Syeg OulyreR ShOOUE!/e25'q 
wewsINd 3 /e2)/N08 

WO!SIND 3 BD/AJS PUR 21;59NOK 

SOUIU IEW BOIS DUR 82450 

wow GAD 3 |e ASME) \e1ve5 

As@uiy rem ANSMDE)-\ 812005 

Kee qe, Fur money 


yuewsN0 2 (}eg-1'C ‘Burum ‘vo sue 


AsewgreR jemynady 


ABLSNON! AG 





SMYSNOVH 


S@YSONVE 





1954 Production Planbook 





DRILLING 


-) 


i 


MACHINES 


| 
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: 


18% over 20 years 


. 
, 


391,330 machines—53 °%, at least 10 years old 


old 
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GEAR CUTTING AND 


53,046 machines—58 Y, at least 10 years old; 21 % over 20 years old 





TOTAL HOBBING GEAR if CUTTERS, BEVEL GEAR ‘| PLANER-TYPE 
GEAR CUTTING AND MACHINES SHAPERS | FORM-MILLING | CUTTERS CUTTERS 
| FINISHING MACHINES } } TYPE NOT PLANER) 


10-20 OVER | 10-20 OVER 10-20 OVER | 10-20 OVER 
TOTAL YEARS 20 YR 5 | TOTAL YEARS 20YR TOTAL YEARS 20 YR TOTAL YEARS 20YR 
= pf 





BY INDUSTRY 

Agricultural Machinery 

Construction, Mining, O1l-Well Equipment 
Metalworking Machinery 

Special-industry Machinery 

General industrial Equipment 

Office and Store Machines 

Domestic and Service Equipment 
Electrical Equipment 

Miscellaneous Machine Parts and Jobbing 
Motor Vehicles and Parts 

Complete Aircraft 

Aircratt Engines, Propellers, and Parts 
Railroad Equipment 

Fabricated Metal Products 

Shipbuilding, Ordnance and Miscellaneous 
Precision Mechanisms 


Total 


BY GEOGRAPHIC AREA 
Boston 

Bridgeport — Hartford 
New York ~ Newark 
Bultale Syracuse 
Philadelphia — Camden 
Pittsburgh Wheeling 
Baltimore 

Richmond 

Allanta New Orieans 
Cleveland 

Toledo 

Cincinnati — Louisville 
Detroit 

Indianapolis 

Ch cago 

Milwaukee 

Minneapolis ~ St. Paw 
St. Louis 
Kansas City - Tulsa 

Dallas Houston 

Denver 

Seattle — Portland 

San Francisco 

Los Angeles 1,159 


Total 53,046 
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(Standard Commodity Code: 3414 00) Includes gecar-hobbing machines (3414 10); 
gear shapers (3414 20); form-milling type of gear cutters (3414 30); bevel gear 
cutters (not planer type) (3414 40); planer type of gear cutters (3414 50); gear 
grinders, shavers, burnishing, lapping, chamfering, tooth pointing, and tooth round- 
ing machines (3414 70); and other types (3414 60 & 90). Gear checking machines 


total 7,433 with 48% at least 10 years old; 11% over 20 years old 


GEAR CUTTING AND 
FINISHING MACHINES 





GEAR 
GRINDERS 


10-20 OVER 
YEARS 20 YR 


GEAR 
SHAVERS 


10-20 
TOTAL YEARS 


BURNISHING & 
LAPPING 


10-20 OVER 
TOTAL YEARS 20 YR 


CHAMFERING, 
TOOTH POINTING, 
TOOTH ROUNDING 


10-0 OVER 
TOTAL YEARS 20 YR 


GEAR CHECKING 
MACHINES 
(NOT IN TOTAL) 


10-2 OVER 
TOTAL YEARS MYR 
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BY INDUSTRY 

Agricultural Machinery 

Construction, Mining, 01|-Wei! Equipment 
Metalworking Machinery 

Special industry Machinery 

peneral industrial Equipment 

Office and Store Machines 

Domestic and Service Equipment 
Electrical Equipment 

Miscellaneous Machine Parts and Jobbing 
Motor Vehicles and Parts 

moplete Aucraft 

Aucraft Engines, Propellers, and Parts 
Railroad § quipment 


Fabricated Metal Products 


Shipbuilding, Ordnance and Miscellaneous 


Precision Mechanisms 


Tota 


ay GF RAPHIC AREA 
Bost 

Bridgeport Hartiord 

New York ~ Newark 

Buftat Syracuse 

Philadelphia amder 

Pittsburgh — Wheeling 


Baltimore 


Milwaukee 


rau 


an Francis 
Los Angeles 


Tota 





405,607 machines—53°%, at least 10 years old; 16°% over 20 years 
old 





TOTAL EXTERNAL INTERNAL EXTERNAL INTERNAL SURF ACE 
GRINDING |} CYLIND., PLAIN CYLINDRICAL CENTERLESS CENTERLESS | ROTARY TABLE 
MACHINES & UNIVERSAL TYPE 


10-20 OVER 10-20 OVER | 10-20 OVER | 10-20 OVER 10-20 10-20 
20 YR T 5 2YR | TOTAL YEARS 20 YR TOTAL YEARS 2 YR TO : TOTAL YEARS 





BY INDUSTRY 

Agricultural Machinery 

Construction, Mining, Oil-Well Equipment 

Metalworking Machinery 

Special-industry Machinery 

General Industrial Equipment 

)ifice and Store Machines 

Domestic and Service Equipment 

Electrical Equipment 

Miscellaneous Machine Parts and Jobbing 

Motor Vehicles and Parts 

Complete Aucraft 

Airciatt Engines, Propetiers, and Parts | 15,073 
Railroad & quipment 41% 
Fabricated Metal Products | 66,105 
Shipbutiding, Ordnance and Miscelianeous 56,578 
Precision Mechanisms ; 16,413 


Total | 405,607 


BY GEOGRAPHIC AREA 

Boston | 37,845 

Bridgeport — Hartford 34 464 

New York ~ Newark | %,977 

Buffalo ~ Syracuse } 19,715 

Philadelphia ~ Camden 19,667 

Pittsburgh ~ Wheeling 11,036 

Baltimore 9,188 

Richmond 3,262 

Atlanta ~ New Orleans 6,451 

Cleveland | 24,520 9,966 3,290 
Toledo 10,094 4,976 1,266 
Cincinnati ~ Lowtsville |} 18,029 6881 2,436 
Detroit 37,804 14,206 6,382 
indianapolis 14,512 6,824 2,265 
Chicago 51,638 18,600 7,510 
Milwaukee 14,391 4,833 3,029 
Minneapolis ~ St. Paw | 4,348 1465 

St. Lowis wa 1,732 

Kansas Cily — Tulsa | 2,019 

Dallas — Houston 187 2,780 

Denver 1,889 

Seattle ~— Portiand 2 1,896 

San Francisco 1,557 


Los Angeles 16,825 4,760 ; 1 l | 5 166 108 


| 
| 
| 
! 


Total 405,607 151,701 | 19,664 8,379 3,475 «| (14,747 
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GRINDING MACHINES 


(Standard Commodity Code: 3415 00) Includes external cylindrical, plain, and uni- 
versal (3415 10); internal cylindrical (3415 20); external and internal centerless (3415 
30); rotary table type surface (3415 30); reciprocating type surface (3415 40); hori- 
zontal- and vertical-disk type 3415 50); tool and cutter grinders (3415 70); bench, 
floorstand, and snag types (3415 80); abrasive belt machines (not polishing types) 
and all others not listed elsewhere (3415 90). Thread grinders will be found on page 
A73; gear grinders on page A62 





SURFACE 
ECIPROCAT ING 
TYP 


10-2 OVER 
20 YR 


DISK, HORIZ 
& VERTICAL 


10-20 OVER 
TOTAL YEARS 20 YR 


TOOL & CUTTER 


BENCH, 
FLOORST AND 
& SNAG 


10-20 OVER 
YEARS 20 YR 


ABRASIVE BELT 
(NOT POLISHING) 


10-20 
TOTAL YEARS 














American Machinist © MID-NOVEMBER, 1953 














425,403 machines—58 %, at least 10 years old; 21% over 20 years 


old 





TOTAL 
LATHES 


BENCH & FLOOR, 
LIGHT DUTY 


10-2 
TOTAL YEARS 


ENGINE, HEAVY DUTY, 
INCL. TOOL-ROOM, 
MFG., AUT., FORM 

AND GAP 


1-2 OVER 
TOTAL YEARS @YR 


TURRET LATHES 
RAM TYPE & 
HAND SCREW 


0-2 OVER 
YEARS MYR 


TURRET LATHES 
SADDLE TYPE 


0-2 OVER 
TOTAL YEARS 20 YR 


AUT. CHUCKING, 
HORIZ. & 
VERTICAL 


0-20 OVE 
TOTAL YEARS MY 





BY INDUSTRY 

Agricultural Machinery 

Construction, Mining, O1i-Weil Equipment 
Metalworking Machinery 

Special-lndustry Machinery 

General industrial Equipment 

Gitice and Store Machines 

Domestic and Service Equipment 
Electrical Equipment 

Miscellaneous Machine Parts and Jobbing 
Motor Vehicles and Parts 

Complete Aircraft 

Aircraft Engines, Propellers, and Parts 
Railroad Equipment 

Fabricated Metal Products 

Shipbuilding, Ordnance and Miscellaneous 
Precision Mechanisms 


Total 


BY GEOGRAPHIC AREA 
Boston 
Bridgeport - Hartford 
New York ~ Newark 
Buffalo ~ Syracuse 
Philadelphia — Camden 
Pittsburgh — Wheeling 
Baltimore 

Richmond 

Atlanta — New Orleans 
Cleveland 
Toledo 
Cincianat) — Lowisville 
Detroit 
indianapolis 
Chicago 
Milwaukee 
Minneapolis ~ St. Paul 
St. Lowis 

Kansas City ~ Tulsa 
Dallas — Houston 
Denver 

Seattie — Portland 
San Francisco 

Los Angeles 


Total 





13,069 
11,963 
44,142 
30,156 
2,061 

9,848 
0, %6 
45,231 
29,635 
26,02 

4,363 
11,849 

4,038 
83,369 
55,090 
23,031 


425,403 








3,098 
5,095 
14,710 
13,307 
8,346 
Lol 
3,107 
12,992 
8,493 
7,811 
L113 
4,421 
1,675 
21,879 
23,254 
§,373 


137,715 


5,058 
16,009 
4AM 
Le) 
2,24 
1,92 
4,233 
1,302 
1,139 
2,09 
7,461 
137,715 
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LATHES 


(Standard Commodity Code: 3416 00) Includes bench & floor light-duty types (3416 
10 & 20); heavy-duty engine, toolroom, manufacturing, automatic form, and gap 
types (3416 30); ram and saddle types of turret lathes (3416 40); plus hand screw 
machines; horizontal and vertical automatic chucking, including single and multiple 
spindle (3416 50); horizontal and vertical automatic between centers chucking, in- 
cluding single and multiple spindle (3416 60); automatic bar-type screw machines, 
all styles (3416 70); gun and shaft boring lathes (3416 80); all other types except 
spinning, including axle, crankshaft, cartridge trimming, and relieving (3416 90) 





AUT. BETWEEN AUT. SCREW AUT. BAR GUN & SHAFT OTHER 
CENTERS MACHINES MACHINES BORING EXCEPT SPINNING) 
CHUCKING | SINGLE SPINDLE) | (MULTI-SPINDLE) | 


10-20 OVER 10-20 VER | 10-20 VER 10-20 10-20 WER 
YEARS YR ) YEARS YR T ~ayYR | TOTAL YEARS 20 YR 
| 
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MILLING MACHINES 


197,452 machines—59%, at least 10 years old; 21°% over 20 years 
old 





TOTAL BENCH KNEE-TYPE, VERTICAL 
MILLING TYPE HORIZONTAL 


10-20 10-20 10-2 OVER 
TOTAL YEARS TOTAL YEARS TOTAL YEARS ™ YR 





BY INDUSTRY 





Agricultural Machinery 

Construction, Mining, O1l-Well Equipment 
Metalworking Machinery 

Special-Industry Machinery 

Genera! Industrial Equipment 

Office and Store Machines 

Domestic and Service Equipment 4,290 
Electrical Equipment 18,3% 
Miscellaneous Machine Parts and Jobbing 1,950 
Motor Vehicles and Parts 12,304 
Complete Aircraft 448 
Aucratt Engines, Propellers, and Parts 1564 
Railroad Equipment 1,689 
Fabricated Metal Products 31,228 
Shipbuilding, Ordnance and Miscellaneous 35, 281 
Precision Mechanisms 12,076 


Total 197,452 i, 14,355 





BY GEOGRAPHIC AREA 


Boston 





Bridgeport — Hartford 
New York ~ Newark 
Buffalo — Syracuse 


Philadelphia — Camden 








Pittsburgh — Wheeling 


Baltimore 





Richmond 

Atlanta ~ New Orleans 
Cleveland 

Toledo 

Cincinnati ~ Lowisville 
Detroit 

Indianapolis 

Chicago 


Milwaukee 





Kinneapolis ~ St. Paw! 
St. Lowis | Al 
Kansas City ~ Tulsa 1524 
Dallas — Houston | 238 
Denver 973 
Seattle — Portland | 47s 
San Francisco | 2873 
Los Angeles 10,34 
Total 197,452 
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(Standard Commodity Code: 3417 00) Includes bench and hand millers (3417 10): 
horizontal, vertical, automatic, and manufacturing, knee type machines (3417 20); 
bed (Lincoln) type, including automatic rise and fall (3417 40); planer type (3417 50); 
die sinkers and profilers, except engraving and duplicating machines (3417 60 & 70); 
all other types, including splinemillers, routers, spar millers, engravers, drum, cam, 
and traveling housing types, also ram type of swivel head including all knee-type 
with spindle head arranged for universal angle rotation (3417 30 & 90). Thread 
milling equipment is included in the table on page A73 





AUTOMATIC & BED (LINCOLN) PLANER DIE SINKERS OTHER 
MANUF ACT. TYPE, INCL. TYPE | except engraving) 
AUT. RISE & FALL & DUPLICATORS 


0-2 OVER | 10 \ 10 VER 
TOTAL TOTAL YEARS 20 YR TAL a TO 0 YR 





BY INDUSTRY 
Agricultural Machinery 
Mining Well Equipment 
Metalworking Machinery 


Special-ladustry Machinery 


Misce 


plete Awcratt 

Avcratt Engines, Propellers, and Parts 
Railroad F quipment 

Fabricated Metal Products 

ding Inance and Miscellaneow 


Precision Mechanisms 





t 
ta 


BY GEOGRAPHIC AREA 
Hostor 

Bridgeport Hartford 
New York ~ Newark 
Butta yracuse 
adeipn amde 
Pittsburgh - Wheeling 
Baltimore 


Richmon 





Chicago 


Milwaukee 


7 
124 
11,437 
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HONING AND LAPPING 


MACHINES 


7% over 20 years old 


(Standard Commodity Code: 3419 20) Includes all types of honing, lapping, and 


superfinishing machines (except gear honing and lapping) 


. 
, 


a) 
= 
° 
“ 
- 
5 
ie) 
Be 
So 
_ 
_ 
“ 
3S 
2 
os 
~~ 
te] 
° 
> 
v 
v 
o 
© 
— 
— 
o 
to} 
E 
= 
io) 
an 
i) 


e}0) 


sajaduy so) 

02S) wei WES 
puelyog — aes 
weAueg 

WO;SROW — SEIIEG 
esjn) — Aid sesuey 
sino 1S 

Ae 4 IS — Sijodeouui_ 
oommemin 

ode) 

$1) Ode ue) pu; 

10909 

@1/1ASINO] — [JeWUIDNID 
opero, 

pue\eae| 5 

SUCOIQ MON ~ CWEY 
pwow yr! y 

s0eyeg 

Buijeoum — wBmasyig 
wapwes — erudjepedy 
asn reds - o1eng 
wemey — 0, aay 
pIOjeH — Wodedpug 
0oysog 


VIeV Dd VH90I9 AB 


SWSIVEYION WOISII0Ig 
SMO@UE || 2251 DUE srueUDIC ‘Buip)madEs 
S}IMPOLg (e}em Peper 4 

wewdind 2 peayiey 

SHOg pue ‘Siajedoig ‘seulduz yesony 
Yerity ae) eee5 

SUR PUL SO/D21USA 10}0R 

Duqgoy pue SUey swIyrER SPOSUE!|a2>5I9 
ywowdind 3 /e21920 3 

WOwIND 3 S21AIe5 PUR >1)SeNOK 
SOUNYIEW B10IS PWR 824) 

Wow CIA 3 jer SADE) \e18Ned 

As@ulu em ANSADE) +(e: 2005 

(sae goeR Fe omieR 

Wwewerad 3 ()9g-+4'C ‘Fureqy ‘worrmmqeue| 
ourgreR (emynrn dy 

AULSNOM AB 








1954 Production Planbook 





PLANERS AND SHAPERS 
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16,450 planers—81 %, at least 10 years old 
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40,744 shapers—69 %, at least 10 years old 


(Standard 


openside (3418 20); and all other types (3418 30, 40, 50, 60, 70 & 90). 


Commodity Code: 3419 10 and 90 for Shapers) Includes horizontal and vertical 


shapers, all types of slotters plus keyseaters 
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POLISHING, BUFFING, 
PIPE CUTTING, 


RIFLE WORKING 
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15% over 20 years old 
(Standard Commodity Code: 3419 30) Includes speed lathes, polishing stands, abra- 


sive belt types, and all other equipment not elsewhere classified. Pipe cutting and 
threading equipment (3419 73) totals 15,590 machines of which 51% are at least 


10 years old; 15% over 20 years old. Rifle Working Machines (3419 80) total 1,029 


of which 72% are at least 10 years old; 13% over 20 years old 
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THREADING 
(EXCEPT PIPE), 


55,264 threading machines—61 % at least 10 years old; 31% over OTHER MACHINE 
20 years old TOOLS 

(Standard Commodity Code: 3419 60 & 70) Includes tapping machines, horizontal, 

vertical, radial arm, nut, coupling, shell (3419 60); threading machines except pipe 

equipment (34179 70); hobbing and milling (3417 80); thread rolling (3449 10); thread 

grinders (3415 60); all other threading equipment not otherwise listed. Other ma- 

chine tools total 38,316 of which 52% are at least 10 years old; 23% over 20 years 

old 
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(Standard Commodity Code: 3441 00) Includes bending rolls, sheet and plate (3441 
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ing machines, power driven, (3441 60); pipe, tube, and bar bending machines (3441 


30); bending brakes and folders, power driven (3441 40); rotary bending and form- 
80); spinning lathes (3416 95); other types (3441 90) 


10); bending rolls, angles, bars, and shapes, including horizontal and vertical (3441 
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FORMING MACHINES 


BENDING AND 





FORGING, SWAGING, 


RIVETING 


46% over 20 
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19,864 Forging machines—73°%, at least 10 years old 


years old 
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Swaging 


headers, upsetting machines, and rolls (3446 30); all other (3446 90). 


machines (3446 35); include 5,599 machines of which 52% are at least 10 years 


old 


; 25% over 20 years old. Riveting machines (3448 00), including all types of 


non-portable riveting machines such as helve, rotary, spinning and squeeze, total 


749 machines of which 58% are at least 10 years old; 25% over 20 years old 
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HYDRAULIC AND. 


PNEUMATIC PRESSES <*>, 
{ 


18% over 20 
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years old 
(Standard Commodity Code: 3442 00) Includes all vertical single action (3442 10); 


presses (3442 50 & 90). Pneumatic presses (3442 60), total 5,852, of which 33% 


others including combination horizontal and vertical, multi-die slide, and die spotting 
are at least 10 years old; 12% over 20 years old 


vertical double and triple action (3442 20 & 30); horizontal, single action (3442 40); 
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MECHANICAL PRESSES 


29% over 20 years old 


. 
‘ 


255,859 presses—63 %, at least 10 years old 
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(Standard Commodity Code: 3445 00) Includes punching machines (3445 10); plate, 
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sheet, and alligator shears (3445 30); bar and angle shears, power driven (3445 50); 
all other (3445 90) 
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,087 with 46% at least 10 years old; 11% over 20 years old. Plastic Molding 


Machines (Standard Commodity Code: (3191 11 & 12); Total 7,015 with 42% at least 


Wire & Strip Forming Machines (Standard Commodity Code: (3447 00) Includes all 
10 years old; 12% over 20 years old 


types of machines falling in this category except roll. Die Casting Machines total 


14,540 wire and strip form 
American Machinist © MID-NOVEMBER, 1953 


25% over 20 years old 
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GAS WELDING, 


FLAME CUTTING, 14,225 gas welding machines—37 %, at least 10 years old; 3% over 
ARC WELDING 206 years old 
266,296 electric welding machines—39%, at least 10 years old; 5%, 
over 20 years old 
Gas Welding (Standard Commodity Code: 3452 40 & 90) Includes flame cutting and 
gas welding machines of all types except hand. Arc welding (3450 00) includes motor- 
generator sets (3451 12) transformer-powered arc (3451 11) automatic and other 
(3451 18). The total for electric welding on this page includes resistance welding 
from the Table on page A81 
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(oi ime. 107,483 units—50%, at least 10 years old; 14% over 20 years old 


: (Standard Commodity Code: 3471 00, 3475 00) Includes heat-treating and stock- 
heating furnaces, salt baths, induction heating units, baking and drying ovens, plus 


flame-hardening machines 
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CLEANING EQUIPMENT, 
CUTTING FLUID SYSTEMS, 


CHIP CRUSHERS 


13% 
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PLATING EQUIPMENT, 
CRANES, HOISTS 


40,021 units of piating equipment—39%, at least 10 years old; 7%, 
over 20 years old 

(Standard Commodity Code: 3472 00 for electroplating) Includes machines (3472 10); 
tanks (3472 11); and barrels (3472 12). Overhead traveling cranes (3152 00) total 
55,971 with 58% at least 10 years old; and 31% over 20 years old. Hoists including 
electric (Standard Commodity Code: 3158 12), pneumatic (3158 11), including those 
with jib (3150 00) and rail mounting (3146 30), total 192,979 units with 37% at 
least 10 years old; and 9% over 20 years old 
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INDUSTRIAL TRUCKS 
AND CONVEYORS 


2 
° 
” 
h 
to} 
a 
— 

°o 

N 
. 
2 
> 
° 

° 

o 

” 


° 
o 
” 
° 
o 
al 
° 
- 
v 
o 
a 
7 
= 
— 
2 
= 
= 
re 
— 
oOo 
o 
- 
= 
” 
a 
vw 
> 
v 
c 
o 
°o 
_ 
o 
o 
= 
wv 
° 
U 
> 
= 
a] 
° 
E 
E 
° 
VU 
wv 
= 
io} 
wv 
c 
joj 
- 
“ 


. 
‘ 


92,172 trucks—28%, at least 10 years old 
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MAINTENANCE SURVEY 


MAINTENANCE EQUIPMENT INCREASES; 
61% OF MACHINE TOOLS ARE 10 YEARS OLD 


Metalworking equipment in the average maintenance 
shop is older than in the average production shop, but 
conditions have improved during the past four years. 
61% of the machine tools are at least 10 years old today 
compared with 63% in 1949. This is in contrast with 
production equipment where the percentage went up 
from 43 to 55% during the same period. Machine tools 
more than 20 years old show a sharp drop from 42% 
in 1949 to 31% this year. There is an estimated total of 
356,600 machine tools used for maintenance purposes 
in the industries covered by this survey 

Nearly two-thirds of the metal-forming equipment 
used for maintenance is at least 10 years old, the per- 
centage being up from 60% in 1949 to 64% this year 
However, there is a decrease in the percentage more 
than 20 years old from 40% in 1944 to 31% this year 
The total quantity of metal-forming equipment is esti- 
mated at 134,000 units. 

A sharp increase is recorded in the estimates of the 
numbers of both machine tools and metal-forming 
equipment. Because of the necessarily rough estimates 
from the industries having maintenance shops it is 
difficult to determine how much the increase may be 
influenced by changes in the sample. However, the in- 
crease is so marked as to provide a positive indication 
that the amount of metalworking equipment installed 
in other than metalworking industries is on the rise. 
At the same time, it is evident that much of the addi- 
tional equipment was purchased second-hand, other- 
wise there would have been a greater drop in the 
percentages of old equipment. 

Again the air transport industry is in the best posi- 
tion with only 35% of its machine tools and 38% of its 
metal-forming equipment as much as 10 years old. 
This industry is still growing rapidly and the amount 
of equipment has more than doubled in four years. 
Even so, the percentages of old equipment have more 
than doubled, with machine tools at least 10 years old 


A86é 


up from 15 to 35% and metal-forming equipment at 
least 10 years old up from 17 to 38%. 

Railroad shops again have the worst record, which 
is not unexpected. But they also show the most im- 
provement. A slight decrease is recorded in total 
equipment, reflecting the continued elimination of 
steam operations and the double maintenance problem 
that steam and diesel power has presented. No doubt 
the elimination of much old equipment used for repair- 
ing steam engines accounts for the drop in percentage 
In contrast with 1949, when 83% of the machine tools 
were at least 10 years old, today only 80% are at least 
10 years old. But when we say “only” it must be re- 
membered that this is still the highest percentage of 
old equipment reported by any industry in either the 
maintenance survey or the regular inventory and 
means that four out of every five machine tools are 
obsolete. Metal-forming equipment in railroad shops 
has also improved slightly, with 86% at least 10 years 
old compared with 91% in 1949. 

The primary-metals industry is in worse shape today 
than in 1949. It was surprising in our survey four years 
ago to find that this industry, closely allied with metal- 
working, had such old equipment. Conditions have 
gotten worse rather than better since then. Of about 
47,000 machine tools in the industry, 72% are at least 
10 years old compared with 66% in 1949. 

There has been a decrease in the proportion more 
than 20 years old from 44 to 36% but this is caused 
primarily by the growth of the industry rather than by 
any replacement of old machines. Metal-forming equip- 
ment in the primary-metals industry is estimated at 
about 11,000 units of which 83% are at least 10 years 
old compared with 67% in 1949. Nearly two-thirds 
(62%) of these units are more than 20 years old com- 
pared with 42% in 1949. 

The broad category of manufactured articles is esti- 
mated today at 150,000 machine tools, 58% of which are 
at least 10 years old and 26% more than 20 years old 
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SURVEY OF MAINTENANCE EQUIPMENT 


ALL EQUIPMENT MACHINE TOOLS METAL FORMING OTHER EQUIPMENT 





Over 
20 yr 


10 yr 
& over 


Over 
20 yr 


10 yr 


& over 


10 ye 
& over 


Over 
20 yr 


10 ve 


& over 


Over 
20 yr 


Est mated Est. moted 


Quantity 


Estimated Est mated 


Quantity 
37,500 73% 55% 
4,400 25 2 
45,000 58 40 


Quantity Quantity 





24,900 80% 61% 
2,200 35 2 
29,900 59 42 


7,600 86% 78% 
600 38 5 
3,300 77 59 


5,000 57% 
1,600 6 
11,800 5) 30 


Roilroad Maintenance 35% 
Air Transport 
Public Utilities 
Mining, Lumbering, 
78 48 
64 33 
58 18 
83 62 
64 


51,800 62 36 
245,900 52 22 
227,600 49 16 
101,900 67 36 
714,100 55 26 


27,500 65 43 
150,100 58 26 
75,000 53 21 
47,000 72 36 
356,600 61 31 


6,000 
32,000 
73,800 
10,700 

134,000 


18,300 49 
63,800 32 
78,800 37 
44,200 57 
223,500 41 


Construction 
Manufactured Articles 
Process Industries 
Primary Metals 
Total Maintenance 





This represents a slight decrease in the percentage No attempt was made to expand the data in the other 
more than 20 years old (28 to 26%) again caused by 
the extensive expansion of maintenance operations in 


this industry. 


four groups because there is no uniform relationship 
between either the number of employees and the num- 


ber of maintenance machines or the output of the 


The process industries are estimated at 75,000 ma- 
chine tools, 53% of which are at least 10 years old 
almost the same percentage as in 1949. Machine tools 
more than 20 years old are down from 26% to 21%, 
again the result of tremendous expansion. 

Public utilities show a much improved condition 


today over 1949 when they were in almost as bad shape 


the number of maintenance 


work 


industry and machines 
the 
company itself or handled by firms in the metalworking 
The choice the 
depend on availability of outside maintenance facilities 
Both of these 


vary so widely as to make expansion of these data in 


Maintenance can be either performed by 


industry between two methods may 


or on general company policies factors 


as the railroads. With an estimated 30,000 machine tools, 
59% are at least 10 years old (compared with 81% in 
1949) and 42% more than 20 years old (compared to 


71% in 1949). 


The general improvement in maintenance equipment 


is particularly surprising because it has come at a time 


when machine tools have 


been in 


short 


supply 


and 


many metalworking plants have found it difficult if not 


impossible to secure new machines. This may be ex 


plained in part by the reliance on basic machines in 


maintenance 


the field 


ases, of rebuilt machines 


and 


the 


percentage 


in 


many 


Also, much of the expansion 


practical 


quantity 


this 


percentage 


ot equipment 


made. These rough 


table below 


at least 


together with the 


ample reported 


Maintenance 


production equipment 


ncluded in this 


10 years old and more 


equipment 


surve\ 


metalworking equipment 


in 


On each of these four 
of the industry represented by 
From rough 
each 


estimates are 


' 


in metalv 
hecause 
in the regula 


ised 


percen 


table 
the 


estimates 


mayor ciass 


hown 


than 20 ye: 


7 


lo 


the 
reports 
ol 
in the 


irs 


rking 


included with 


percentage 


hye 


na 


nventor' 


mainter 


is 


the 


given 


total 
be eT 


Summat 
tage of equipment 


old in the 


plant 


Some 


ance 


has resulted from essential new construction particu 


larly in public utilitie industries, primary 


process 


metals, and some divisions in the general category of 


manufactured articles 
Questionnaires like those used in 


tory were filled out by a group 


the even types {f industry covered in 


the 


yr each indu 


These reports are summarized fe 
tables on the following pages 


Reports 


metals industry 


from railroads a rlines and tne primary 


were expands d to provide estimated 


TI 
ils 
f 


reasonably unif 


totals for these three categories expansion was 


possible because there is d orm re la 


tionship between total operations and maintenance 


operations throughout these industries, and because 


relatively large samples were obtained in each case 
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other plants lot cove! 
largest Single area 
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quantity and no estimat 
Large department store 
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time 


operators maintain 
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red Db 
inventory. The nates fo th ndustry ncluded 
th urvey represent most 


the 


exception of certain types of uipment such a 


laiworking equip 


outside metalwork ndustry with the 


plas ti 


molding machinery and in which are 


videly used for production purpos 1) other industrie 





COLLEGES AND VOCATIONAL INSTITUTES 


fn making a study of equipment used for training in 
colleges, the scope has been broadened to include voca- 
tional institutes. Partly as a result of this addition, and 
partly because many machine tools in colleges were 
war surplus equipment which has now reached the 
10-year age, training equipment does not come out 
nearly as well as it did in the 1949 study. Almost as 
many machine tools used for training are at least 10 
years old as is the case with production machines, The 
percentage is 53% in contrast with 26% in 1949. 

Reports were received from 82 colleges and 21 voca- 
tional institutes compared with returns from 40 col- 
leges in 1949. This represents about four-fifths of the 
colleges giving courses in mechanical or industrial en- 
gineering and perhaps 10% of the vocational institutes. 
It is felt that there is no adequate basis for expanding 
these data, so it is reported simply as a summary of 
training equipment in 103 institutions. 

In some cases equipment is included that is used by 
the colleges for research work or for maintenance pur- 
poses. In certain cases machines serve double duty, both 
for training and for these other purposes, 

A total of 6,452 units of metalworking equipment is 
reported in this group, an average of about 65 per shop. 
This compares with 100 units per shop in the 1949 in- 
ventory, indicating that most of the larger colleges were 
included previously and the additional ones obtained 
this year are smaller, on the average. 

The colleges report a total of 4,719 machine tools, 


NOTES TO TABLES 


@ Denotes less than 10 


of which 53% are at least 10 years old. The schools still 
have a relatively good record in equipment more than 
20 years old, with 16%, but this compares unfavorably 
with 15% reported in 1949. 

Most of the machine tools, as one would expect, are 
basic types, with production machines usually installed 
on a one-of-a-kind basis for demonstration rather than 
for operation by the students. 

Many colleges do not have any metal-forming equip- 
ment, The total is 398 machines, most of which is re- 
ported by colleges in the far West and the central states 
where aircraft production is a major industry. This 
equipment is about the same age as the machine tools, 
with 54% at least 10 years old and 18% more than 20 
years old. 

Other shop equipment includes 1,335 units of which 
nearly one-half is welding equipment and more than 
one-fourth is materials heating equipment. 51% of 
other shop equipment is at least 10 years old and 7% 
is more than 20 years old. 

It was evident from the 1949 inventory that many 
colleges have been aggressive in obtaining war surplus 
“machines. It is equally evident from the present study 
that colleges have had little money for the purchase of 
new machines for the past four years. It seems likely 
that if present policies are continued, training equip- 
ment will inevitably return to the generally obsolete 
condition that was typical of the average college shop 
before the war. 


* Plants with 20 or more workers as reported by the 1953 McGraw-Hill Census of Manufacturing Plants 


Current estimate of total employment derived by the editors as described on this page 


Standard Industrial Classification refers to ‘Standard Industrial Classification Manual 


the Budget, November, 1945 


Standard Commodity Coce refers to ‘Directory of Metalworking Machinery, 


Cataloging Agency, 1951, and 


duction Board, 1943 


Bureau of 


Munitions Boord 


Standard Commodity Classification,’’ Technical Paper No. 26, War Pro- 
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COLLEGES AND Ru 


VOCATIONAL INSTITUTES | 
U) 


1Oyr Over The data in this table summarizes the 
&over 20 yr 


MACHINE TOOLS 4,719 53% 16% 
METAL FORMING 398 (54 18 
OTHER EQUIPMENT 1335 51 7 





equipment holdings of 82 colleges and 21 
vocational institutes, or a total of 103 
training institutions. This probably repre- 
sents about half of the equipment used 


TOTAL — 6,452. 53)—COi«W“ for training in such institutions 





10-20 OVER 
YEARS 20 YR 
265 78 %6 


MACHINE TOOLS 1,773 144 Shapers 
Hori zontal 241 73 bt 


Boring Machines 21 "W Vertical, including slotters 17 4 5 
Horizontal boring, drilling, and milling 2 1 3 Keyseaters 7 l 5 
Vertical boring mills including vertical turret lathes 4 - 1 
Precision, horizontal and vertical 4 
Jig boring, horizontal and vertical 2 
Other 


10-20 OVER 


TOTAL vears 20 YR 





8 Other Machine Tools 1 


METAL FORMING MACHINERY 145 


Bending and Forming Machines 40 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 


Vertical surface Bending machines, pipe, tube, and bar 
Roll-forming machines 


Rotary surface and other 
Contour Sewing and Filing Power bending brakes 
Cutott Mechines 9 ——- lathes 
T 


Bandsaws 
Abrasive disk Hydreulic Presses 
Hacksaws ; 5] Vertical, single-action 
Rotary, hot or cold Vertical, double- and triple-action 
Other | Horizontal 
Extrusion 

ee Other (including hydro-pneumatic) 

Upright: Single-spindle , Prewmatic Presses (except hydro-pneumatic) 

Gan ; Mechanico! Pres Power Driven 
Radial Incl inable 


Multi-spindie cluster, adjustable & fixed center Vertical: C-frame 
Unit head and way type, multi-spindle Straight-side 


Forging 
t 
— drills Dieing machines 


Gear Cutting and Finishing Mechines ae 
Hi jach 
ioe _... Punching and Sheoring Mochines 
Cutters, form-milling type pene machines 
Bevel-gear cutters (not planer) late and sheet shears 
Cutters, planer-type Bar and angle shears 
Grinders gear Rotary shears, including slitters 
Shavers ‘gear Nibbling machines 
Burnishing and lapping , Other ; 
Chamfering, tooth-pointing tooti-rounding erging Machinery (except presses) 
Other Hammers, steam or air 
Gear-checking Machines Hammers, gravity-drop 
Grinding Mochines oy —— = acs 
External cylindrical, plain and universal 104 ; oun machines (headers) and rolig 
internal cylindrical ? $ —— 
Centeriess: External l seeeng chines 
internal ire and Strip Forming Mochines 
Surface: Rotary-table type ? ! ee Mechines 
Reciprocating type f aby — 
Disk, horizontal and vertical Cold chamber 
Tool and cutter Plastics Molding Mochines 
Bench, floorstand, and snag — 
Abrasive-beit (not polishing) ompress ion 
Other Extrusion 


Riveting Mechines (Not Portable) 


Broaching Machines 2 
Horizontal internal 
Horizontal surface 
Vertical internal 


Honing and Lapping 
Honing: Internal 
External and surface : OTHER SHOP EQUIPMENT 
Lapping: Internal ] 
External . Electric Welding Machines 
Surface é Arc. Motor-generator set 
Lethes 6 Transformer 
Bench and floor, light-duty ; 4 Automatic and other 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap l Resistance: Spot 
Turret lathes: Ram type and hand screw . ) Projection 
Saddie type i Gun 
Automatic chucking, horizontal and vertical l Sean 
Automatic between centers chucking ; Butt and flash 
Automatic screw machines (single spindle) l Ges Welding Mochines (Not Hand) 
Automatic bar machines (multi-spindle) l l Flome Cutting Mechines (Not Hand) 
Gun and shaft boring Beolenc ing Mochines 
Other (except spinning) Ait Compressors 
Milling Mechines Pleting Equipment 
Bench type a ] Machines 
Hand 3 Tanks 
Knee-type, hori zontal 5 é Barrels 
Vertical Material s-Heating Equipment 
Automatic and manufacturing ] l Heat-treating furnaces 
Bed (Lincoln) type, including automatic rise and fal! if l Stock -heating furnaces 
Planer type 5 l Sait baths 
Die sinkers (except engaving) & duplicators 3 Induction -heating units 
Other ( 2 Baking and drying ovens 
Planers : Flame hardening 
Double housing 5 Cleoning Equipment 
Openside 2 l Tumbling barrels 
Other } Shot and abrasive blast 
Pipe Cutting and Threeding Mechines Parts-washing machines 
Polishing and Buffing Machines Pickling machines 
Speed lathes j 17 Tanks 
Polishing stands 12 Cutting Fivid Systems (Multi-Mechine) 
Abrasive-beit 3 3 Crushers, Chip 
Other l l Cranes, Overhead Treveling 
Rifle Working Mechines (not deep-hole drills - - Heists (including Jib and Rail Mounting) 
Threading (except pipe 4 Electric 
Tapping Pneumatic 
Hobbing and milling industriel Trucks, Power-Driven 
Die type ] Lift (rider type 
Grinders, thread l Truck-tractor 
Rolling machines, thread l Powered hand trucks 
Other l Crane 
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RAILROAD MAINTENANCE 


The data in this table have been expanded 
to represent approximate total holdings 
of equipment in maintenance shops of rail- 
roads in the United States. These railroads 


MACHINE TOOLS 
METAL FORMING 


employ approximately 


in both 
departments 


operating 


1,276,000 people 
and non-operating 


OTHER EQUIPMENT 
TOTAL 





10-20 OVER 


TOTAL years 20 YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contow Sewing ond Filing 
Cutott Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Mochines 
Sensitive 
Upright Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drilis 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing 
Other 
Honing and Lapping 
Honing Internal 
External and surface 
apping Internal 
External 
urface 
Lathes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroon }, 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertica 
Automatic between centers chucking 
Automatic screw machines yle spine 
Automatic bar machines indle 
Gun and shaft boring 


{ 


Ither (except spinning’ 
Milling Machines 

Bench type 

tand 

Kneetype, hori zonta 

Vertica 

Aut atic and manufacturin 

‘6 type, includi 


ther 
Ploners 
Dout 
Ipenside 
Othe 
Pipe Cutting ond Threading Mochines 
Polishing and Buffing Machines 
speed lathes 
‘olishing stands 
Abrasive-beit 
Other 
Rifle Working Machines (not deep-! 
Threading (except pipe 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A90 


24,897 4,599 15,215 


1,897 1,304 
500 361 
1,269 638 
. . 


47 
81 
2 


35 
70 
2 

. 


. 
12 
. 


12 
. 
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Shapers 
Horizontal 

Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


METAL FORMING MACHINERY 


Bending ond Forming Mechines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning |athes 
Other 

Hydrovlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Pneumatic Presses (except hydro-pneumatic) 

Mechenice! Presses, Power Driven 
Inclinable 
Vertical C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching end Shearing Mechines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machine« 

Other 

Forging Machinery (except presses 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 

Swaging Mechines 

Wire and Strip Forming Machines 

Die-Cesting Machines 
Hot chamber 
Cold cha ner 

Plestics Melding Machines 
Injectior 


os 


Meee ee ee ee 


Riveting Machines (Not F 


- 


OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Motor-generat et 
Transtormer 
Automat a 


Re stance spot 


ea 
Ges Welding Mochines (N 
Flame Cutting Mechines (Not 
Balancing Mochines 
Air Compressors 
Plating Equipment 

Machi 

Garre 
Material s-Heoting E quipmen 

a ‘ 


Heat-tre 


leaning Equipment 
Tumt 


Tanks 
Cutting Fluid Systems (Multi-Mochine 
Crushers, Chip 
Crenes, Overheod Traveling 
Hoists (Ir fing Jib and Rai! Mounting 
Electric 
Pneumat 
industrial Trucks, Power-Driven 
Lift (rider type 
Truck-tractor 
Powered hand trucks 
Crane 
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AIR TRANSPORT 


The data in this table, have been expand- 


10 yr ed to represent approximate total holdings 
Units & over 


MACHINE TOOLS =s-.2,161 35% 
METAL FORMING 619 38 
OTHER EQUIPMENT 1,625 60 These two groups employ a total of ap- 
TOTAL 4405 25 proximately 95,000. 


of equipment in maintenance shops of 





scheduled airlines and contract aircraft 
maintenance firms in the United States 








10-20 OVER 10-20 OVER 
T 
OTAL vears 20YR TOTAL vears 20YR 


MACHINE TOOLS 2,161 





~ 
oo 
— 


Snopes 23 
Horizontal 27 19 
Vertical, including slotters . 
Keyseaters ° 

Other Mechine Tools . 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
dg berine, horizontal and vertical 


et 
eoeee 
eoeee 


~ 
oO 
~ 
~*~ 


METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 


~ 


eee ener 


Breeching Mochines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing ond Filing 

Cutott Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 


BSececceoe 
eK oe eSB 


88s 


Other 
Hydrevlic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pne umatic) 
Preumetic Presses (except hydro-pneumatic) 
Mechenice!l Presses, Power Driven: 
Inclinable 
Vertical: C-frame 
Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 
Punching and Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 
Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swaging Machines 
Wire and Strip Forming Mochines 
Die-Costing Mechines 
Hot chamber 
Cold chamber 
Plastics Melding Machines 
Injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


Pee 
2uc 


w 
eenme 


Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 


Seo 
2 *@oe 


Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindie 
Deep-hole drilis 
Other 
Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Geor-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centerless: External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 


omereereeeeeeeeSe 
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Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 


° 
n 
. 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Fleme Cutting Mechines (Not Hand) 
Bolenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heeting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
inductian-heating units 
Baking and drying ovens 
Flame hardening 
Cleening Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Flvid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overheod Troveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 


~w 
~ 


~ Pun 


eeeeeet 


Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindie) 
Gun and shaft boring 
Other (except spinning) 
Milling Mochines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fal! 
Planer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting end Threeding Mechines 
Polishing and Buffing Mechines 
lathes 
olishing stands 
Abrasive-beit 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
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PUBLIC UTILITIES 


10 y’ Over 
Bover 20y 


The data in this table represent 3.3% 


(by number of employees) of the public 
utilities in the United States. These include 
public and private electric and gas com- 


MACHINE TOOLS 
METAL FORMING 
panies, communications, street railways, OTHER EQUIPMENT 
bus, and trolley-bus lines. TOTAL 


59%, 

77 

5] 
-—- 


42%, 
59 
30 


, 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breeching Machines 
Horizontal interna! 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 
Contour Sewing ond Filing 
Cutot Machines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 
Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing, tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess: External 
internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engaving) & duplicators 
Other 
Planers 
Double housing 
Opernside 
Other 
Pipe Cutting and Threading Mechines 
Polishing and Buffing Machines 
d lathes 
olishing stands 
Abrasive-beit 
Other 
Rifle Working Machines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A92 


10-20 
YEARS 


OVER 
20 YR 





Shapers 
Hori zontal 

Vertical, including slotters 
Keyseaters 

Other Mechine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mechines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Pneumatic s (except hydro-pneumatic) 

Mechanical Pr Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching and Shearing Machines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 

Swaging Machines 

Wire and Strip Forming Machines 

Die-Cesting Machines 
Hot chamber 
Cold chamber 

Plastics Molding Mochines 
Injection 
Compression 
Extrusion 

Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Machines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam 
Butt and flast 
Ges Welding Machines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolenc ing Mochines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heeting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Sait baths 
Induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mechine) 
Crushers, Chip 
Cranes, Overhead Troveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industriel Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 
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10 yr 
= Units & over 
MACHINE TOOLS 549 65% 
METAL FORMING 19 «78 
OTHER EQUIPMENT 366 49 


etait he eB ata construction 
TOTAL 


1,034 62 





States 


operations in the 


MINING, LUMBERING, 
AND CONSTRUCTION 


The data in this table represent 2% (by 
number of employees) of the firms en- 
gaged in mining, lumbering, and heavy 


United 





10-20 
YEARS 


OVER 
20 YR 


10-20 
YEARS 





MACHINE TOOLS 127 


Boring Machines 2 
Horizontal boring, drilling, and milling , 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
Jig boring, horizontal and vertical 
Other 


Breoching Machines 
Horizontal interna! 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 

Cutott Mechines 
Bandsaws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 

Drilling Machines 
Sensitive 
Upright: Single-spindle 

Gang 


Radial 
Multi-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting and Finishing Mochines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universa 
Internal cylindrical 
Centeriess: External 
Internal 
Surface: Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-be!t (not polishing) 
Other 
Honing and Lapping 
Honing: Internal 
External and surface 
Lapping: Internal 
xterna! 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle 
Automatic bar machines (multi-spindle 
Gun and shaft boring 
Otner (except spinning) 
Milling Mochines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except engraving) & duplicators 


and gap 


Double housing 

Openside 

Other 
Pipe Cutting and Threading Mochines 
Polishing and Buffing Machines 

lathes 

Polishing stands 

Abrasive-beit 

Other 
Rifle Working Mechines (not deep-hole drills 
Threeding (except pipe) 

Tapping 

Hobbing and milling 

Die type 

Grinders, thread 

Rolling machines, thread 

Other 
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Shepers 12 
Horizontal , l 
Vertical, including slotters 
Keyseaters 
Other Mechine Tools 


METAL FORMING MACHINERY 


Bending and Forming Mochines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-oneumatic) 

Pneumatic Presses (except hydro-pneumatic) 

Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching ond Shearing Mochines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Mochinery (except presses) 
Hammers, steam or air 
Hammers, gravity-Grop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 

Sweging Mechines 

Wire and Strip Forming Mechines 

Die-Cesting Mochines 
Hot chamber 
Cold chamber 

Plastics Molding Mochines 
Injection 
Compression 
Extrusion 

Riveting Machines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mochines 
Arc. Motor-generator set 
Tr oleuee 
Automatic and other 
Resistance Spot 
Projection 
aur 
Sear 
Butt and fiast 
Ges Welding Machines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Bolonc ing Mochines 
Air Compressors 
Plating Equipment 
Machines 
Tonks 
Barrels 
Materiel s-Heeting Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-mechine) 
Crushers, Chip 
Crenes, Overhead Treveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
industriel Trucks, Pewer-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 





MANUFACTURED ARTICLES 


The data in this table represent 1.2% (by 
number of employees) of the firms making 
the following types of products: food and 


kindred products 


ucts (31), and stone, 
products (32). 


(Standard 
Classification, 20) tobacco products (21), 
textile mill products (22), apparel (23), 
furniture except metal (25), leather prod- 


industrial 


10 yr 
& over 





MACHINE TOOLS 
METAL FORMING 


clay, and glass OTHER EQUIPMENT 


58% 
64 
32 





TOTAL 


52 





10-20 OVER 


TOTAL years 20 YR 


TOTAL 


10-20 
YEARS 


OVER 
20 YR 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
og borin, horizontal and vertical 
Ot 


Breeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing ond Filing 

Cutet Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Rotary, hot or cold 
Other 


Drilling Machines 
Sensitive 
Upright: Single-spindle 
Gan 


Radial 
Muiti-spindie cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Other 
Gear Cutting ond Finishing Machines 
Hobbing Machines 
Shapers, gear 
Cutters, gre-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear-checking Machines 
Grinding Machines 
External cylindrical, plain and universal 
Internal cylindrical 
Centeriess. External 
Internal 
Surface Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Honing and Lepping 
Honing: Internal 
External and surface 
Lapping: Internal 
External 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Mechines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Planer type 
Die sinkers (except ongaving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting and Threading Mechines 
Polishing end Buffing Mechines 
lathes 
olishing stands 
Abrasive-beit 


Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 

Tapping 

Hobbing and milling 
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Hori zontal 
, Inciuding slotters 
Keyseaters 
Other Machine Tools 


METAL FORMING MACHINERY 


Bending ond Forming Machines 
Bending rolls, sheet and plate 
Bending rolls, bars and shapes 
Bending machines. pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 

Hydraulic Presses 
Vertical, single-action 
Vertical, double- and triple-action 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Pneumatic Presses (except hydro-pneumatic) 

Mechanical Presses, Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching ond Shearing Mechines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 


Forging Mechinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swaging Mechines 
Wire and Strip Forming Machines 
Die-Cesting Machines 
Hot chamber 
Cold chamber 
Plastics Molding Mochines 
Injection 
Compression 
Extrusion 
Riveting Mechines (Not Portable) 


OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
un 
Seam 
Butt and flash 
Ges Welding Mechines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Balenc ing Mochines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive biast 
Parts-washing machines 
Pickling machines 
T 


anks 
Cutting Fluid Systems (Multi-mMechine) 
Crushers 
Cranes, Treveli 
Heists (including Jib and Rail Mounting) 
lectric 


Pneumatic 

Industriel Trecks, Pewer-Driven 
Lift (rider types 

Truck-tractor 

Powered hand trucks 

Crane 


1954 Production 


83 

6 
19 
10 


4) 
34 
l 
6 


RRo.8nr 


NWO ermrrAN & 


'@ 


- Nw 
Ww aKa at 


~ 


Planbook 





The data in this table represent 3.8% (by 

number of employees) of the firms in the 

1Oyr Over following fields: paper and allied products 

WACHINE TOOLS - ae sat (Standard Industrial Classification, 26) 

° ° printing and publishing (27), chemicals 

METAL FORMING 58 18 and allied products (28), petroleum and 

OTHER EQUIPMENT 37 9 coal products (29), and rubber products 
TOTAL 49 16 (30) 








MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
—_—" horizontal and vertical 


dhepers 
Horizontal 
, including slotters 
Keyseaters 
Other Mechine Tools 


nn 
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METAL FORMING MACHINERY 


Breeching Mochines Bending and Forming Mechines 


Horizontal internal 


Bending rolls, sheet and plate 
Horizontal surface Bending rolls, bars and shapes 
Bending machines, pipe, tube, and bar 
Roll-forming machines 
Power bending brakes 
Spinning lathes 
Other 


Vertical internal 

Vertical surface 

Rotary surface and other 
Contour Sewing and Filing 
Cutoff Machines 

yore hr Hydrevlic Presses 

Hacksaws Vertical, single-action 

Rotary, hot or cold ae aes Dy e- and triple-action 
Drilling Machines Extrusion 

Sensitive Other (including hydro-pneumatic) 

: Pp t 

Upright eens pr wore samy nyire-pneamati ) 

Radial ns Inctinable 


Multi-spindie cluster, adjustable & fixed center 7 . Vertical —— 
Unit head and way type, multi-spindie —— side 
Deep-hole drills orging 
Other Dieing machines 

Gear Cutting and Finishing Machines euate 
Hi t " 
Sot —... Punching ond Shearing Mochines 
Cutters, form-milling type Punching machines 
Bevel-gear cutters (not planer) Plate and sheet shears 
Cutters, planer-type Bar and angle shears 
Grinders gear Rotary shears, including slitters 
Shavers ‘gear Nibbling machines 
Burnishing and lapping Other 


Chamfering, tooth-pointing, tooth-rounding Forging Mochinery (except presses) 
Other Hammers, steam or air 


Hammers, gravity-drap 
Hammers, helve 
Forging machines (headers) and rolls 
Other 
Swoging Mechines 
Wire and Strip Forming Machines 
Die-Costing Mechines 
Hot chamber 
Cold chamber 
Plastics Molding Machines 
Injectior 
Compression 
Extrusior 
Riveting Mochines (Not Portable 


Ppt Sep rere 


Gear-checking Machines 
Grinding Mechines 
External cylindrical, plain and universa 
Internal cylindrica 
Centerless: External 
Internal 
Surface: Rotary-tabie type 
Reciprocating type 
Disk, horizontal and vertica 
Tool and cutter 
Bench, floorstand, and snag 
Abrasive-be!t (not polishing 
Other 
Honing and Lapping 
Honing. Interna 
External and surface OTHER SHOP EQUIPMENT 
Lapping: Interna } 
Externa | ] Electric Welding Mochines 
Surface Arc Motor-generator set 
Lethes Transformer 
Bench and floor, light-duty ] 5 Automatic and other 
Engine, heavy-duty, inc! toolroom, mfg, au ‘ l Resistance Spot 
athes Ram type and hand screw , ? Projection 
Saddle type l 5 a 
ucking, horizontal and vert l 13 ear 
c between centers chucking l Butt and flast 
screw machines (single s¢ ile Ges Welding Machines (Not Hand 
bar machines (multi-s j l l Flame Cutting Mechines (Not Hand 
and shaft boring Bolonc ing Machines 
Other (except spinning Ait Compressors 
Milling Mochines Plating Equipment 
Bench type D 1 Machines 


Hand ) 4 Tanks 

Knee-type, hori zonta 4 ‘ 3 Barre's 

Vertica ] Materials-Heoting Equipment 
Automati d manufacturing , l Heat-treating furnaces 


Bed oln) type ding automatic rise and fa , tock -he ) furnaces 


Planer type bait baths 
Die sinkers (except engraving) & dug ] induction-heating 
Other l l Baking and drying 
Planers ! Flame harder 
e housi ? Cleening Equipment 
pensice Tumt 3 barre 
ther : and abrasive ast 
Pipe Cutting and Threading Mochines ng mac es 
Polishing and Buffing Machines 3 t 
peed lathes l arms 
shing stands 3 l 3 Cutting Fluid Systems (Multi-Mochine) 
Abrasive-belt l Crushers, Chip 
ther Cranes, Overheod Troveling 
Rifle Working Mechines (not deep-hole dr ‘ Hoists fing J wv Rail Mounting 
Threading (except pipe Electric 
Tapping 4 l £ Prneumat 
Hobbing and f l Industriel Trucks, Power-Driven 
Die type i ; Lift (rider type 
Grinders, thread Truck-tractor 
ng machines, thread Powered hand truck« 
Other l Crane 
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METALS 


The data in this table have been expand- 
ed to represent approximate total holdings 
of equipment in the primary metal in- 


dustry (Standard Industrial Classification, 1Oyr Over 
_Units & over 20 yr 


33), except foundries, forging plants, and MACHNE TOOLS 46.981 72%, 36° 

plants making welded and heavy riveted METAL FORMING fo 6% 

pipe. The plants not included here are in- 10,723 83 62 
OTHER EQUIPMENT 44.156 57 29 


cluded in the regular inventory (see table, 


page A32) (101860676 





10-20 
YEARS 





MACHINE TOOLS 


Boring Machines 
Horizontal boring, drilling, and milling 
Vertical boring mills including vertical turret lathes 
Precision, horizontal and vertical 
ou, boring, horizontal and vertical 


Breeching Machines 
Horizontal internal 
Horizontal surface 
Vertical internal 
Vertical surface 
Rotary surface and other 

Contour Sewing and Filing 

Cutett Machines 
Bands aws 
Abrasive disk 
Hacksaws 
Geta, hot of cold 


ther 
Drilling Machines 
Sensitive 
Upright Single-spindle 
ang 
Radial 
Multi-spindle cluster, adjustable & fixed center 
Unit head and way type, multi-spindle 
Deep-hole drills 
Othe: 


Gear Cutting and Finishing Mechines 
Hobbing Machines 
Shapers, gear 
Cutters, form-milling type 
Bevel-gear cutters (not planer) 
Cutters, planer-type 
Grinders, gear 
Shavers, gear 
Burnishing and lapping 
Chamfering, tooth-pointing tooth-rounding 
Other 
Gear-checking Mechines 
Grinding Machines 
External cylindrical, piain and universal 
Internal cylindrical 
Centeriess: External 
Internal 
Surface’ Rotary-table type 
Reciprocating type 
Disk, horizontal and vertical 
Too! and cutter 
Bench, floorstand, and snag 
Abrasive-belt (not polishing) 
Other 
Hening and Lapping 
Honing. Internal 
External and surface 
Lapping: Internal 
xternal 
Surface 
Lethes 
Bench and floor, light-duty 
Engine, heavy-duty, inc! toolroom, mfg, aut form, and gap 
Turret lathes: Ram type and hand screw 
Saddle type 
Automatic chucking, horizontal and vertical 
Automatic between centers chucking 
Automatic screw machines (single spindle) 
Automatic bar machines (multi-spindle) 
Gun and shaft boring 
Other (except spinning) 
Milling Machines 
Bench type 
Hand 
Knee-type, hori zontal 
Vertical 
Automatic and manufacturing 
Bed (Lincoln) type, including automatic rise and fall 
Pianer type 
Die sinkers (except engraving) & duplicators 
Other 
Planers 
Double housing 
Openside 
Other 
Pipe Cutting ond Threeding Machines 
Polishing and Buffing Mochines 
Speed lathes 
Polishing stands 
Abrasive-belt 
Other 
Rifle Working Mechines (not deep-hole drills) 
Threading (except pipe) 
Tapping 
Hobbing and milling 
Die type 
Grinders, thread 
Rolling machines, thread 
Other 


A% 


Shepers 746 
Horizontal 7 558 

, including slotters 77 
Keyseaters lll 
Other Mechine Tools 134 


METAL FORMING MACHINERY 10,723 


Bending and Forming Machines 1418 
Bending rolls, sheet and plate 320 
Bending rolls, bars and shapes 63 
Bending machines, pipe, tube, and bar 248 
Roll-forming machines 56 
Power bending brakes 256 
Spinning lathes 42 
Other 433 

Hydroulic Presses ,069 
Vertical, single-action 581 
Vertical, double- and triple-action 81 
Horizontal 
Extrusion 
Other (including hydro-pneumatic) 

Preumetic Presses (except hydro-pneumatic) 

Mechanicel Presses, Power Driven 
Inclinable 
Vertical: C-frame 

Straight-side 
Forging 
Dieing machines 
Horizontal 
Other 

Punching and Shearing Mechines 
Punching machines 
Plate and sheet shears 
Bar and angle shears 
Rotary shears, including slitters 
Nibbling machines 
Other 

Forging Machinery (except presses) 
Hammers, steam or air 
Hammers, gravity-drop 
Hammers, heive 
Forging machines (headers) and rolls 
Other 

Swaging Machines 

Wire and Strip Forming Machines 

Die-Casting Mechines 
Hot chamber 
Cold chamber 

Plastics Molding Machines 
injection 
Compression 
Extrusion 

Riveting Mochines (Not Portable) 
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OTHER SHOP EQUIPMENT 


Electric Welding Mechines 
Arc: Motor-generator set 
Transformer 
Automatic and other 
Resistance: Spot 
Projection 
Gun 
Seam . 
Butt and flash 
Ges Welding Machines (Not Hand) 
Flame Cutting Mechines (Not Hand) 
Belenc ing Machines 
Air Compressors 
Plating Equipment 
Machines 
Tanks 
Barrels 
Material s-Heating Equipment 
Heat-treating furnaces 
Stock-heating furnaces 
Salt baths 
induction-heating units 
Baking and drying ovens 
Flame hardening 
Cleaning Equipment 
Tumbling barrels 
Shot and abrasive blast 
Parts-washing machines 
Pickling machines 
Tanks 
Cutting Fluid Systems (Multi-Mochine) 
Crushers, Chip 
Cranes, Overhead Traveling 
Heists (including Jib and Rail Mounting) 
Electric 
Pneumatic 
Industrial Trucks, Power-Driven 
Lift (rider type) 
Truck-tractor 
Powered hand trucks 
Crane 
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American Machinist SEVENTH INVENTORY 
OF METALWORKING PRODUCTION EQUIPMENT 


INDEX 


A single alphabetical list including industries by 


name, areas by state, and equipment by type 


Agricultural Machinery 
Air Compressors 
Air Transport 
Aircraft 

Aircraft Engines, Propellers, and Parts 
Alabama 

Arc Welding 

Arkansas 

Arizona 

Balancing Machines 

Bending Machines 

Boring Machines 

Broaching Machines 

Buffing Machines 

California 

Chip Crushers 

Cleaning Equipment 

College Shops 

Colorado 

Connecticut 

Contour Sawing 
Construction Equipment 
Conveyors 

Cranes 

Cutoff Machines 

Cutting Fluid Systems 
Delaware 

Die-Casting Machines 
District of Columbia 
Domestic Equipment 
Drilling Machines 
Electrical Appliances 
Electrical Equipment 
Equipment Summary 
Fabricated Metal Products 
Flame Cutting Machines 
Florida 

Forging Machinery 
Forgings 

Forming Machines 
Foundry Machine Shops 
Gas Welding Machines 
Gear Cutting and Finishing Machines 
General Industrial Equipment 
Geographic Summary 
Georgia 
Government-Owned Tools 


Ag 


Grand Summary 
Grinding Machines 
Hoists 

Honing Machines 
Hydraulic Presses 
Idaho 

limos 

Indiana 

Industrial Trucks 
Industry Summary 
lowa 

Jobbing 

Kansas 

Kentucky 

Lapping Machines 
Lathes 

Loutsiana 

Lumbering 

Maine 

Manufactured Articles 
Maryland 
Massachusetts 
Materials Heating Equipment 
Mechanical Presses 
Metalworking Machinery 
Milling Machines 
Mining 

Mining Equipment 
Michigan A46, A48 
Minnesota 

Miscellaneous Machine Parts 
Mississippi 

Missouri! 

Montana 

Motor Vehicles and Parts 

Nebraska 

Nevada 

New Hompshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Office Machines 

Ohio A39, A43, A44 
Oil-Well Equipment 

Oklahoma 
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A2 
Ab4 
A8&4 
A70 
Al6é 
AS4 


, ASI 


A48 
A85 

A6 
A48 
A26 
A52 


, AS! 


A70 
A66 
A42 
A9%3 
Ai4 
A94 
A40 
Au4 
A82 
Al7 
A20 
A68 
A93 
Al9 
A5O 
A50 
A26 
A42 
A52 
A54 
A277 
A54 


, AST 


Al4 


, Ae 


A53 


, AIT 


A4! 
A5S4 
A23 
A45 
Alg9 
A52 


Ordnance 

Oregon 

Other Machine Tools 
Pennsylvania 

Pipe Cutting and Threading Machines 
Pipe Fabrication 

Planers 

Plastics-Molding Machines 
Plating Equipment 

Pneumatic Presses 

Polishing Machines 

Precision Mechanisms 

Primary Metals 

Process Industries 

Public Utilities 

Punching Machines 

Railroad Equipment 

Railroad Maintenanc: 

Resistance Welding Machines 
Rhode Island 
Rifle-Working Machines 
Riveting Machines 
Service Equipment 
Shapers 

Shipbuilding 
Shearing Machines 
South Carolina 
South Dakota 
Special-Industry Machinery 
Steam Engines 

Store Machines 
Swaging Machines 
Tennessee 

Texas 

Threading 

Turbines 

Utah 

Vermont 

Virginia 

Vocational Institutes 
Washington 

Water Wheels 
Welding 

West Virginia 

Wire, Strip Forming Machines 
Wisconsin 


Wyoming 





you can help America cut machining costs a billion 


REPLACE WITH 


¢ 


Procrastination is not only the thief of 
HOW A BILLION A YEAR IS WASTED time, but also the eventual thief of profits 
The short-sighted policy that postpones 
equipment modernization also advances the 











HOW much does it cost to run an outmoded machine tool? To be 
conservative, let’s disregard other elements of cost than direct labor . . . 
such items as overhead, floor space, scrap percentage, and the like. date of plant liquidation. This obvious fact 
Let's take 40 hours a week for 40 weeks a year as a very con has been proved over and over again within 
servative average period, and the low of $1.25 as direct labor the memory of present managements, but is 
cost per hour always expected to apply only to the plant 

Metalworking, according to the American Machinist Mid-Century 
Inventory, had 1,762,000 machine tools, of which 95% were either 
more than ten years old or of designs that old. (Actually, 21% of 
the units were more than 20 years old.) This survey indicated that tensive survey of metalworking plants that 


present-day machine tools average 40% more productive than their indicates the overwhelming majority still 


across the street. 
These remarks are occasioned by an ex- 


redecessors of a d d , al tivity-i : 
P ecade age, cise gave productivity-increote por do not have a working plan for replacement 


centage, type by type, for units totaling 75% of the total. 
Although masked by a variety of ingenious 


From these factors, the annual cost of American Metalworking of 
the direct labor alone wasted on machine tools that cannot meet excuses and rationalizations, it is obvious 
today’s production standards is $969,000,000 that shop management must fight for every 


replacement—sometimes so hard that shop 


HERE ARE SOME TYPICAL APPARENT WASTES 
management adopts the easier course of 
UNITS AT % INCREASE 
LEAST 10 IN MACHINE giving up. 
YEARS OLD PRODUCTIVITY 
MACHINE TOOL IN DESIGN 1950 over 1940 WASTE $ 
FEW PLANS EXIST 





Boring Machines 

Horizontal 16,900 105 $17,700,000 
Vertical, incl. vert. turret lathes 18,600 250 26,600,000 
Jig boring 5,600 15 1,500,000 


Among thousands of plants, we know of 
only 30 or 40 that have working long-term 
replacement plans. Some had them, but have 
abandoned them because of difficulty in ob- 
Sroedhing 12,300 100 12,300,000 taining desired machines, or for some othe! 
Drilling reason. In some cases, the “reasons” are 
Sensitive 72,800 41,700,000 pure effort to “get while the getting is good” 
Upright 190,000 76,000,000 to get the largest possible profit now, even 
Radial 35,500 11,900,000 though a goodly part of it goes in taxes 
Wey type 8,800 8,800,000 Tomorrow is being left to take care of itself 
Gear Hobbing 15,100 12,900,000 It was this kind of thinking in past years 
that resulted in some present problems, and 


Gear Shapers 8,800 6,600,000 
will result in future auction sales if business 


Grinding 

External cylindrical 40,500 30,500,000 
Internal cylindrical 16,600 5,600,000 
Surface 50,100 37,800,000 
Tool and cutter 63,500 25,400,000 
Bench, floorstand, snag 103,100 34,600,000 


activity declines 

Such thinking is reminiscent of the house- 
holder who fails to mend a leaky roof on 
wet days because it’s then too wet to work 
outside, and on dry days because then the 
roof doesn’t leak. But what of the inevitable 
cloudburst or blizzard—when the whole roof 
ene goes? Competitive conditions, 
Bench and floor, light duty 67,800 27,200,000 eller’s market, a “defense” it 
Engine and toolroom, heavy duty 124,800 83,200,000 other artificial stimulant, will 
Turret lathes, ram type 60,700 31,600,000 

saddle type 23,400 23,400,000 

Automatic 21,300 3,600,000 
eee new. Hee one 29,208,000 NEW EQUIPMENT IS AN INVESTMENT 
Milling Machines 173,500 149,100,000 


Honing 7,500 10,700,000 


wholesale “roof” failure in 


panies 


New machine tools are an invé ment, 
Planers 15,800 18,900,000 just as are stocks and bonds—and presum- 


Shapers 40.000 3,800,000 ably should be judged by the same yard- 


‘Ks. JUSt as ; dui li a portfoll 
Other Machine Tools 417,000 238,200,000 ticks. Just as an individual has a | lio 


-equip- 





of securities, the company has a plan 
TOTAL 1,673,300 $968 800,000 ment ledger, and the present value can be 


evaluated in the same way—!in one case Dy 
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dollars a year if you 


MODERN MACHINE TOOLS 





reference to financial pages, in the othe 
by reference to used-equipment quotations 
Just as an investor attempts diversification 
n risk and earning power, a company must 
diversify in capacity and departmental allo- 
cation. It must analyze “dividend” poten- 
tial in terms of profitable production. Yet 
the man who, as an individual, will con- 
sider a security selling at ten times its earn- 
ings a good investment rejects the twice as 
profitable investment in a new machine tool 
selling at only five times its earnings (cap- 
able of paying for itself in five years)—and 
there are plenty of such opportunities for 
investment in every plant 

To follow out the same line of reasoning 
the past value of either a security or of a 
machine is of no importance; the present 
and future value are all important. Constant 
surveillance and careful changes will en- 
hance the value of the whole “portfolio” and 
strengthen the investor’s position 


EQUIPMENT IS CASH 


Equipment in a plant should be consid- 
ered as so much cash. Just as the investo) 
wouldn't buy some securities at current 
market prices, there are some machines the 
owner wouldn’t have as a gift now. Why 
then, are they still in the plant? The answe: 
may be that it is so difficult to get new 
equipment that shopmen hang on to what 
they have like grim death. Thus everybody 
loses, Management owning a “portfolio” that 


is depreciating in value, and shop manage- 
ment using machines that are losing mort 
money the longer they operate 


MODERNIZE THINKING TOO 


Modernization is not a matter of buying 
new equipment alone—it must include ac- 
companying modernization of process, meth 
ods, and management thinking. At Saco- 
Lowell, for example, new machine tools were 
installed on some operations, but didn’t per- 
form much better than the ones they re- 
placed. It was necessary to install standards 
for operations, straighten out inventory and 
production control, improve materials, cen- 
tralize process control, clean up buildings 
modernize associated operations, and change 
shop thinking before full potential of the 
new equipment could be realized. Operators 
had to be trained for the jobs, superviso1 
and shop stewards apprised of changes con- 
templated, maintenance men taught func- 
tioning. When these steps were taken, gains 
were spectacular—a decline of 80% in 
scrap and rework in some departments, fo1 
example 


DON'T ANALYZE LABOR ALONE 


This brings up another vital point—labor 
sevings are not the only criterion. Occasion- 
ally, scrap, poor finish, or other factors may 
justify a purchase on which labor saving 
are negligible. 


WHY MACHINE-TOOL MODERNIZATION PAYS 


Labor costs cut, by increased production per manhour, by combining operations, by taking heavier 


or faster cuts, by improving finish, etc. 


Spoilage reduced. More parts made within tolerances, less scrap, better finish. 


Reduced capital and overhead costs, because fewer machines are required, probably in less 


space, and reserve capacity and costly extra-shift operation can be avoided. 


Slashed maintenance expense. To actual cost of repairs, usually high on old machines, must be 


added costs of outage and delay. 


Better manufacturing methods permit higher precision, better quality control, more efficient oper 


ation generally. 


Competitive advantage. New equipment suggests new methods and new designs, resulting in a 


better product at lower cost. Without new equipment, costs will mount steadily, soon destroy com 


petitive position. 
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REPLACE WITH MODERN MACHINE TOOLS continued . . . 


THE WARNER & SWASEY COMPANY 
Comporison of Totel Annucl Costs of Operation Based On M.A.P.1. Equipment Replacement Formula 

Present Proposed Present Equipme 

Equipment jor 
s COBT OF DEFERRED DISPOSAL 
Salvage Value Now s 20,000,930 (20 x $1,000.00) 
Salvage Value Next Year $18,000.90 

Net Loss $ 2,000.90 


OPERATING tifferen 


vos £ 5:0 Pes. \g28,000.90 


20 machines x 153.90 | 3,060.99 
| 
; 
| 





jus 20 & interest Or 
"Gabmge Vales ton $.24000,00 
Trout $h,000.90 


eto Range of Work 
+ 20,0 x 13 machines| 3,120,00 
350 cutters plus re- | agen 
= qnaning at 3.00 per cutt@r 1,050.90 
. | 


MAJOR REPAIRS OR ADDITIONS None 


Outlay § Outlay 


= 


| 1,300.00 Prorated for Next Year's Service Based 


& Property Taxe 


, (Setup Man and Misc.) 


On Years Profitable Life 


6 4000,00 
lvterest On Ovtlay 


} 
| 

and Administrative | ait 
$_ 


«(Coolant-belts-lubricant etc.) 200,90 





> | i eae imme +,210,00_ 
THIS STUDY involves a mul- per machine rec def ending 4. NEXT YEARS EXCESS COST OF OPERATK 44,270,900 
: um of Totals |. 2 and 3 4 2 
tiple replacement of 20 old sotep of 20 aashines 7 ‘ 45.52.00 
t t ] th ith 13 TOTAL ANNUA OPERATING COSTS OF PROPOSED EQUIPMENT AVERAGED OVER [TS SERVICE LIFE “* ar . te . 5 — 
urret lathes wi new 
ones. Magnitude of operat ges i 


$9,118.00 


' # Met Bovis ing Present Bquipme 

‘ . Year deteriwr *. dbsolescence and re 
ing-cost items in the study ah.neeon £00 eethtend n the proposed equipmen 
: - b) Terminal Saivage Value § 900. mac es 
is appreciable, thus very : 169 00.00 

S “ Total tnve on § ’ . 
important. The elimination 1» 
Rat ( Salvage Value to Total lav 
f 

pd one setup man saves MAP Factor 1008 PRESENT EQUIPmEenT 20 Old Turret Lathes 


$6000 a year alone—some ; 10 


Required Return on investment 


De se ription 


thi ‘ 

ing that would not occur Sa 5 354152000 PROPOSED EQUIPMENT 23 Bow Gurret, La 
if only one machine were 
replaced. Saving is over 10% 
on the job 








For example, a company near New York City re- 

cently purchased six multi-spindle automatics to do 

FACTORS FAVORING REPLACEMENT the work formerly done by 16 old machines. Careful 
OF TOOLROOM & MAINTENANCE analysis showed there was very little labor saving 


to be made; the new machines required the same 


MACHINE TOOLS ' 

number of operators and more frequent setups. But 
Closer production tolerances and better fin- savings in floor space, snetoriate handling, and in 
: 5 cam storage, plus the lesser ones in direct and in- 
ishes demand much closer machine tolerances direct labor, totalled $90,000 a year against an in- 
and greater rigidity. vestment of about $130,000. Yet this replacement 
Reduced availability of skilled operators re- would never have been made on the basis of labo: 
saving alone—had been, in fact, delayed for about 
2 ; ‘ ten years at what proved to be a loss of $600,000. 
Higher speeds of new units permit faster cut- Considering potential labor savings alone during 
ting, use of carbides, better finishes. that period held up the replacement. In many case 
Built-in quality control reduces labor skill and like this, the intangible savings from modernization 
are far more important than the tangible ones 
Ba : . Replacement, at first blush, would appear to be a 
New units improve morale, increase production. simple matter involving a direct comparison of one 


quires the machine to have inherent accuracy. 


cost. 


Technical improvements, greater accuracy and tool with another. In practice, it is much mor 


exactness of dials and controls reduces spoilage complex. There are frequently several alternate 
machine types or methods, all of which should be 


re-examined before the obvious replacement of new 
Higher powers permit jobs to be completed for old of the same type. Secondly, perhaps the 
faster. part should be redesigned for different machining 
Modern units have greater versatility. or better material, or one replacement will disorgan- 
ize a whole line or department of non-replaced units 
‘ Thirdly, production requirements may have changed, 
space required. in quantity, finish, or tolerance. Fourthly, a logical 
Maintenance costs are cut. handling method may suggest a change in machine 
shape, position, or even type. 

Review of one machine brings up all these points 


danger. 


Greater compactness for capacity reduces 
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90 sec/pc 

300 pc/hr ot 75% efficiency 
7 OPERATIONS 

Cost per thousend $ 5.33 





SINGLE — SPINOLE 
AUTOMATIC TAPPER 





THREE -SPINOLE 
AUTOMATIC TAPPER 


TWO-SPINOLE 
AUTOMATIC TAPPER 


























60 sec/pc 

450 pc/hr ot 75% eff. 
2 OPERATIONS 

Cost per thousond > 3.55 


60 sec for 3 pc 
1350 pc/ hr ot 75% eff. 
6 OPERATIONS 
Cost per thousond > 1.18 


60 sec for 2 pc 

900 pc/hr ot 75% eff. 

4 OPERATIONS 

Cost per thousand $1.77 





WHEN REPLACEMENT WAS CONSIDERED 
of a single-spindle, manually operated, 
mechanically reversing tapper with multi 
spindle head, three types of automatic 
tapper might have been used. To com 
pore them, these man-machine charts were 
prepared on ordinary graph paper (1/5 
sec per division) summarizing cycle, pro 
duction an cost based on direct labor at 
$1.60 per hour. The job was to tap two 
10-32 and three 8-32 holes, and four times 
the manual 8-hr production was required 


> 


THE 3-SPINDLE TAPPER is here compared 
with the single-spindle on the work sheet 
from the NMTBA bulletin, ‘Computing 
Returns on Invested Capital.’ Total sav 
ings work out to $15,002.50 a year, less a 
capital recovery of $1,098.97 (including 
income taxes on the non tax-free portion 
for 10-year life). Thus annual return was 
150%. Had daily requirement been only 
half that indicated, annual savings would 
be halved, but capital recovery would 
stay the same, so return would be only 
60%. If only previous production of 2400 
pc/day were required, total annual sav 
ings would drop to $3,232.50, and net 
return to 23°%-—still a profitable invest 
ment at 2 hr/day operation! 








WORK SHEET 


The Cost of the New Machioe is §. 9,235.90 
OLD MACHINE NEW MACHINE 


Direct labor cost per hour... ‘ s 1,60 3__1.60 
Fringe benefits per hour (see page ). oe 30% s . 


Total hourly labor cost per hour.... . s 2,08 s f og 
oie 





Divided by the number of parts protease’: per hour-woins.... ( 
Gives us total labor com per piece ....... bees ° 


The new machine produces 10, 800 pieces per day &. 6% 
a: 8.92 93... per prece of old machines they would con ‘ s T 
A: $.9,001 per piece on oew machines they would con hevas 26.63 


Labor savings per day... 


Aaoual savings, labor (40-hour week, 50 weeks per year).............. , 
Estimated addiwonal saviegs per year (see pege 4)... . pe 
Total Annual Savings poses a0 002.50 


Desirable snoual rave of recovery of capital invesed in the ocw machine assuming 
it bas s 10-year* profenble life (1/10 of com)........ s ii 35 
Amovuat recovered anowally mx-free by 20-year dupecsioden schedule % of oud s i, 5 
Additional amount to be recovered annually out of proft.......... 
Earnings required anaually before taxes (a1 58%) to recover above amount 
(above hgure divided by .62)......... 3637.22 
Aunual capual recovery repre ox over the 10-year period, § 461. 75 from 
sie 31,998.97 


depreciation plus $ 022. from prot before taxes .... 


Total annual savings ° ‘ vs 098.87 
Required anoually for recovery of capiaal rer s *,: 096. 7 


3,903.53 


Anoual net return on invesument 


Rate of annual return 33 a} invesned, annual net return of § ae 903, 75 
divided by $ 9,2 , the cost of the new machine 150 % 


* These permed: vary, of course, depending on the mature af the machons aad the prodact 











EE — wee 
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REPLACE WITH MODERN MACHINE TOOLS continued 





DRAPER CORPORATION 
RE-EQUIPMENT AMAL YSIS AMD OPERATIONAL COMPARISON 


SEE BAGAARIZING REPORT AND PE COMALNOATIONS (PAGE | OF 2 
SEE AL VERSE SUL FOR OTHER CALCULATIONS DATED 
NUMB EP 


WORK SHEET 


result of present machines being overscheduled. 


1951 


Jan. 12 
51-1 


SUBJECT OF ANALYSIS Lelection of the correct additionel machine needed as a 














AMBAED RATE OF PRODUCTION HOTm@*1 Level of production - xxx looms per month -— 








oe vescrupnion___7_"A" Machines pescuprion_2_"B" mechine 


* 6 
PRESENT EQUIPMENT ~ Challenger PROPOSED EQUIPMENT - CHALLENGER 











’ patente eat DATE MAKE AND 
“Cost of unit- "Umasen SOURCE 





13,000 cosTs UNIT 8. 





91,000 Cen a sap SEEM 1000 = T™ 96, 200 





Service life eran e D 
© eumensn 12 yree. varven 23,650.00 _ errmareo 12 Yres cera 


5400. oo 








OPERATIONAL MEXT. YEAR ADVANTAGES 
(OITERENCE® 


u INCOME ADVANTAGES 
12A/8 SUPERIORITY OF PRODUCT 


6 
CHALLENGER 
ee ce 


ADVANT AG “3 


= 
4 





u INCREASED OUTPUT 
“ OTHER 








is OP ERATHOR COST ADVANTAGES 








“ DIRECT LABOR, INCL. OVERTIME 6 GHIFT PREMIUMS 
Ww seT-UP Time 











u INTDARE CT LABOR 





” “TRINGE’’ LABOR COSTS 





ORDINAIY MAINT EM ANCE 





nm 

' MPECIAL REPAIRS 

TOOL COSTS 

SUPPLIES... 

DEFECTIVE MATERIAL - REWORK 
SPOILAGE ~ SCRAP 

DOWNTIME ~ OUTAGE 

POWER CONBUMPTION . 

FLOOR SPACE, IF USABLE . 
PROPERTY TAXES AND INSURANCE . 
SUB CONTRACT CosTS waco . een as 
OTHER ee —— 
92A/8 TOTALS 4 9507 |, 

” BELENDER OPERATING INFERIORITY (MET CHALLENGER ADVANTAGE) 328 ~ 324 





Ssertsercs 














Machine "A* Machine WBF 
A - AOVERSE MMinUM -.eFQ@ER ~ ADVERSE minimum - 
YOU “PCOST INSTALLED (TOTAL 68) 
12 YTS. oPROARY SERVICE LIFE (98) 
Ok LIME 9A) 13,650 -@TEPOaWAL SALVAGE VALUE (98) 
ToT 6 “ALVA © 1978 OF 958) 
s 18% powmnt_lOs mer_8_s ToTK 
aA) 8 16, 340 -proTAL & x cosT INSTALLED 
(98 * 98) 
AMNUAL AVERAGE 
Operating inferiority 4,017. PERIODIC CAPITAL ADDITIONS 
ADVERME sin nae — ADVERSE MENIMinA (40 + 418) 





CHALLENGER 

s___ 36,000 
__ 2 +. 

s____ 5400 


+ 6480 _—*| 





HEXT YEAR GAIN FROM REPLACEMENT (424 ~ 428) 
ANALYSIS ey__RVB & JRB ———— 


13,917 














concerning others. A contemplated change provides 
the opportunity for rechecking the whole setup 
in fact, should make such a checkup mandatory. 
Careful analysis of the whole problem may suggest 
an alternate, and far better, solution. 


REPLACEMENT AVOIDS EXPANSION 

Proper replacement may have far-reaching con- 
sequences. In one case, for example, analysis showed 
that replacement would avoid the necessity for an 
addition to the building, also make unnecessary the 
extra supervision, taxes, heat, power, and light 
which the enlargement contemplated. This example 
is clear-cut proof of the fact that rule-of-thumb esti- 
mating of the need for replacement is not only in- 
accurate, but expensive 

Two possible solutions of the same problem at 
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ORAPER CORPORATION 


WMMARITING REPORT AMD RECOMMENDATION 


patep__288 12, 1951 


5-51-1 


RE-EQUIPHENT ANALYSIS —— 
AN 
OPERATIONAL COMPARISON rare sors 


SUBJECT OF ANALYSE 


Determination of most economics] method of producing 
additional loom parte and anti-friction beering 
housings, needed as a result of present machines 
being overscheduled. 


nceuLT - Gam For Machine *B* $13,917.00 
AEP ACEIMErT) 


— REQUIRED 
Devaar: 
$x, next year for one Machine "B* in comparison with 
1, next year cost of additional facilities of 
Machine "A* now producing these varts. 


COMMLINT AND 
SPECIAL EXPLANATION 


The part used for a comparison of the two machines is 
L-62439 on which production estimates vere given by 
the respective manufacturers. One 6-spindle machine 
"B" can produce 204 pieces per hour against 29.4 
pieces for one single-epindle machine "A". Therefore, 
we have pitted one machine "B" against seven "A" 
machines. Thies seven-machine basis ie taken ee an 
average condition, for in some cases 5 machines could 
do the work of one, whereas in other cases 10 machines 
would be required. 


RECOMMEND ATION: 


That one "B® machine be purchased to relieve present 
overburdened equipment. 


APPROVAL AND COMMENT 














TWO REPLACEMENT POSSIBILITIES can be compared 
on the same form. Here, at Draper Corporation, a 
standard MAPI form is converted for the comparison. 
Here the decision favored purchase of the single 
machine, a multi-spindle chucker which could pay 
out over the other solution 


Draper Corporation were made on the same MAPI 
form and are shown herewith. At Cummins Engine, 
a whole new line was set up for a new product; this 


assuring continued production of the old for replace- 
ment requirements, anticipating eventual retirement 

both product and machining line when the spare- 
parts requirement was eventually ended. Maximum 


savings 


rather 


were made in producing the new product 
than attempting to attain some saving on 


both the old and the new, then make another rear- 


rangement later. 


THE FINANCING PROBLEM 


This 


financing 


suggests another problem in replacement 


Obviously, depreciation reserves set uj 


on the basis of 1930 prices are a drop in the bucket 


today. 


they alone are available for purchasing 
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Kearney & 
Heavy 


B) 


be machined to blueprint t 


satistact 


Cc) 


2400 man hours pe 


Trecker vertica ing machines whi 


APPROPRIATION 


TNumeee 


9994 





APPROPRIATIONS PREVIOUS. Y ISSUED FOR THIS PURPOSE 


NUMBEE AMOUNT TOTAL EXPENDE 


DESCRIPTION OF PROPOSED EXPENDITURE 


To < er purchase and installation of three #3CK and e #4CK 
Trecker Vertical Milling Machines, for use in Department 060 


Machi ving 


#3CK K.& T. Vertical Mi 
and accessories 
#4CK K.& T. Vertical Milling Machines 


and accessories 


ing Machines 


57 0 


350.00 


stirmnated installation 


mated transportation 1 


$107, 375.00 
SS Trade-in allowance { 33,990.00 


144 machines $ 73, 385.00 


These are required to replace three #3K and one @4K Kearney & 


h are worn to the point where parts cannot 
erances and our maintenance department cannot d 


y repair work on them 


The simplified controls on the four new machines will save an estimated 
year and the greater accuracy and speed w ve an estimated 


1600 man hours per r al of urs The new machines are safer t 


»perate due to automatic 


| cause less operator fatigue with the 


simplified controls 


(D) 
B. T 


and B. T 


(H) 


$2701 with book value of $! 
#2855 with ab k value 


Machines being tr 
$2793 with book valu of $225 4 T 
#0551 with book v 


Expend in 1953 be i 4 1953 budget 





A LARGE BUSINESS-MACHINE COMPANY follows this form in plan 
Here four new millers replace four old ones of 
Simplification of controls on new units 


ning replacement 
the same make and type 
saves 2400 manhours a year, greater accuracy and speed save 1600. 
Automatic spindle stops on new units reduce fatigue and increase 
Labor saving alone, at $2 per hr, is $8000, but this is only 
The company has had a replacement program for 


safety 
one criterion 


some years, but no set policy, set rule or fixed formula. There is 


no set ‘payout period’’—replacement is made against an annvol 


budget 


new equipment, the plant must inevitably shrink to 
half or less of its former size, unit for unit. To shake 
loose additional capital from financial-minded own- 
ers, it is essential that shop management arm itself 
not only with case studies which show worthwhile 
cash savings, but also that it show how these savings 
are realized by amortization of a greater initial] in- 
vestment 
more productive. 


Equipment of today costs more, but is 
Averages which we drew several 
years ago indicated productivity increases of over 
30°. ; one company now reports that machine tools 
two years are about 40° 


purchased in the las more 


productive than units they replaced. Here are sev- 
eral additional examples of aggressive management 
spending more than depreciation allowances, but 


gaining back more than it spent: 
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ask these questions—FIRST 


Modernization of a machining method or setup is not neces 
sarily a simple process, nor is it likely to be a straight re 
placement. In many cases, other factors should be considered 
Some of these are 


1. Is this still the most economical process? Perhaps oa shift 
to a different machining method is advisable for improved 


finish, higher speed, or eased handling 


2. Are pre-machining processes still the best available? A 
concurrent shift from casting to precision casting, casting to 
forging or forming, forging to die or investment casting, may 
offer possibilities in machining method, size of machine tool 


number of machines, or machine arrangement advisable 


3. Is machining necessary on all surfaces presently ma- 
chined? Machining a casting all over will cause loss of skin 
strength and may cost more than it should. Substitution of 
pressed, forged, or welded sections may make machining un 


necessary 


4. Can machining operations be combined? Multiple tooling 
and higher powers make it possible to do more operations 
per machine. Carbide tools permit heavier cuts; higher speeds 
end greater rigidity give closer tolerances and better finishes 
even on roughing cuts 


5. Have production quantities changed? Larger lots or small 
er lots may make advisable a different sequence of operations 


or different types of machines 


6. Does replacement of one machine affect others? One 
highly efficient machine tool in a line may throw others out 
of phase. Perhaps several others may be too slow then, caus 
ing delays and operation at less than full potential. Improve 


ment can not be an isolated step 


7. What of operator skill and availability? Greater mechani 
zation may be advisable because of declining operator ability 
Do union limitations or materials-handling obsolescence affect 


potential output? 


8. What of department or plant layout? Is department or 
line arrangement correct? Higher-production machine tools re 
quire larger working areas. Improved mater:als handling may 
depend on regrouping or refacing. Increased mechanization 
may make it possible for one operator to handle more ma 


chines if they are properly grouped 





Chapman Valve Company, Indian Orchard, Ma 


found that replacement reserves, based on the Trea- 
ury’s 16-year depreciation plan, were totally in- 
adequate in the face of several years of operation on 
a 3-shift 1948, 
under $1 million on equipment that had cost about 
$3.2 million. Fire Insurance Assn of Hartford 
which maintains records showing replacement value 
1900 


basis. In depreciation reserves wa 


(Conn 


of every type of machine tool bought since 
figured reserves were $800,000 too small at present 


price So thi 


to tne 


amount was arbitrarily transferred 


rate of $100,000 a quarter for two 
years 
Units 
many cases of more than 50% 
One 


bought with this fund showed sav! 


of production time 
macnine 


three from 75 to 80% inexpensive 
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REPLACE WITH MODERN MACHINE TOOLS continued . . 


more than doubled output and eliminated a grind- 
ing operation. In most cases, the new unit replaced 
three or four obsolete machines. In one case, needed 
udded capacity was attained. 

Cummins Engine Company, Columbus, Ind, has 
more than 82% of its equipment under ten years 
old, 56% under five, achieved by capital expendi- 
tures 60% over corresponding depreciation charges 
in the five years 1946 to 1950. Of a given year’s 
modernization expenditures, about $1 million, 80% 
goes for machinery and tooling. 

Saco-Lowell, in the five years from 1946-50, pur- 
chased 850 units of equipment for about $5 million, 
reducing the percentage of its equipment over 10 
years old from 100 to 48°, —actually from 67% to 
52°. in one year. In the five years, 1743 units were 
retired (twice as many as were purchased), yet 
capacity increased. In 1949, only 13 units were 
bought. This contrasts with the first year, when 
only 170 were retired while 382 were bought. 

At IBM-Endicott, a five-year program cut ma- 
chining manhours per piece 36%, and resulted in 
practically 100% replacement except for special- 
purpose machines. Again, several million dollars 
were spent (AM—Aug 21 ’50, p 97). As in so many 





NEW MACHINE 


Type—2/24 Cincinnati Plain 
Automatic 

Make Cost--$7100.00 

Age —? 

Salvage value $25.00 (scrap) Estimated salvage $710.00 


NEXT YEAR'S OPERATING ADVANTAGE 


(differences only) 


OLD MACHINE 


OLD MACHINE 


Type--Belt-driven Automatic 


Service life—15 years 


NEW MACHINE 


Direct labor $1,900.00 
Indirect 275.00 
Spoilage Power $20.00 

Maintenance 250.00 


Taxes and insurance 49.00 


ELEMENTS 


$69.00 
$2,425.00 


$2,356.00 


Loss salvage value 1 year 0 


Operating inferiority 


Interest at 10% on salvage value 25.00 x 10% 2.50 


$7,354.50 


Adverse minimum (old machine) 
NEW MACHINE 


Interest at 10% on investment $ 710.00 
Factor of 812% per formula (15 years) 603.50 


Adverse minimum (new machine) $1,313.50 
ANALYSIS: Replacement justified. Cost of 
operating old machine next year 


$1,041.00 
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cases, replacement was a progressive thing, but the 
ultimate savings were worth the planning of a long- 
term program. 

Replacement isn’t only a large-plant problem. Fo! 
example, Cleveland Punch & Shear Works has sur- 
veyed its equipment periodically, considering rate 
of production, cost, efficiency, maintenance, and need 
for greater capacity. If a survey shows the product 
can be improved, costs reduced or deliveries bettered, 
competitive types are studied and a selection made 
This method resulted in recent purchase of a shaper 
for the toolroom, a surface and a cylindrical grinde1 
for the small-tool dept, and a turret lathe, heavy- 
duty drillpress, two boring mills, and a slotter for 
the machine shop. In addition, specific machine tools 
for increasing clutch production are currently being 
installed. They inlude a contour saw, radial drill, 
vertcial turret lathe, engine lathe, heavy-duty miller, 
20-in. shaper, tool grinder, bolt threader, and a hy- 
draulic press. This is illustrative of the dual problem 

one being replacement on a normal basis, the 
other replacement because of changed or increased 
production demand on a specific part or product 

So much for the general phases. Let us now ex- 
amine further cases by method of machining 


TURNING AND BORING... 





Several years ago, we made an extensive survey to 
determine how much more productive current lathes 
were than those of a decade earlier. One toolroom 
lathe was 60° more productive, and heavier, more 
rigid; another was 25%; a third 30%; a fourth 50% 
in both speed and power. 

On turret lathes, one hand-operated vertical type 
is now about 30 to 35% more productive. This per- 
centage can be raised considerably if the operator 
and the job permit use of set stops and higher mod- 
ern spindle speeds. If an indexing-control machine 
is applied to the same job, increases will be 300 to 
400°., because cycle time is faster, checking and 
setting during the process is eliminated, and speeds 
are higher 

One maker pointed out that motors on saddle- 
type turret lathes are now two to three times the 
size of those of ten years ago. Further, drives have 
been. improved so speeds of 2500 rpm can be attained 
ten times a minute and a job can be done in at 
of 1940 time. 


REPLACEMENT of an ancient belt-driven automatic with 
new machine is worked out according to the MAPI formula 
for a maker of hardware. The new machine will save ove 


$1000 a year 
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THE WARNER & SWASEY COMPANY 


Comparison of Total Annual Costs of Operation 


1,000 hrs. x 1695 | $1,959,090 


Fopais’ parts” "98:38 | _ ass.90 


Based On M.A.P.1. Equipment Replacement Formule 


Present Equipe 
F DEFERRED DISPOSAL 
$2,200.90 
$.2,000,00 
Net 3 200.20 
3220.00 


+ + : 
132,355.90 ls 125-909 NE IF FERENCE (operating 


inal Salvage Valve $ 29600,00 
Investment $13,000.90 


NEXT YEARS EXCESS 


Ratio of Salvage Value to Total Inv 20 : Description 


MAPI Factor 9 
Required Return on Investment 10 


§ 2,470.00 


ee above--(e + f) a « 


THE WARNER & 


PRESENT EQUIPMENT #3-AGH Turret Lathe (1935 Model) 


EQUIPMENT #3 Electrocyele Turret Lathe (New) 


2-29-52 


Date 


SWASEY COMPANY 


Comparison of Totel Annual Costs of. Operation Bosed On MAP Equipment Replacement Formule 


Prese ‘ 
ba t ka 


2 hrg. x 2. - | 

2703 h Prange oo.) 1$4,020,90 
Lub. time and material 

plus misc. adjust. | 150,90 


75/yr. Inelud oe 
sharpening at Sha) cutter 


"(200 days) 
. 1 hr./day at 1.50 
and A tr 


belts - coolant, ete. 


P e $ 5,500.00 

vestment $ 31,957.00 (Imeluding Tools) 
alvage Value to Tota! inv 17 
Fa 1.5 

1 Return on Investmen 10 


$6,849.00 





A third maker of turret lathes estimated a 50% 


increase in productivity across the boar« 


smaller-size units, lower for larger ones. Another, who has shifted 
types, has stepped up productivity 50 to 100%. A 


Productivity increases on automatic 


screw machines also vary widely. One maker of 


' nt Bquiy 
+ 4,800.90 
$ nn 320009 
Net I + 460,90 
3 480.90 
a s 960,90 


MAJOR REPAIRS OR ADDITION 
y $15,750.90 
§ Years Protita Lie s 3,150.00 
s.14575-00 
totat $ 49725~90 


(Two Machines) 


Leterest On Ovtla 
108 x $15,750.00 


NET DIFFERENCE rats 


NEXT YEARS Excess 
Su ¢ 


4 2 and 


3 10,695.90 
$6,549 099 
3,646.00 


Two lA Turret Lathes (1935 Model) 


One 4A Turret Latae (New and laproved Model) 
mie £-2) 52 


1, higher for 


lathes and 
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: 5,910.00 & 


larger machines estimated 


further increases where carbid 


third reports one case 


4 


WARNER & SWASEY COM- 
PANY uses a form based on 
the MAPI formula. In this 
case study, a number of 
operating costs are not 
shown, not because the 
equipment analyst didn’t 
consider them, but because 
in his opinion there was no 
difference between new and 
old machines. These items 
were not, however over 


looked as they so often are 


< 


IMPORTANT IN THIS STUDY 
is the fact that two existing 
machines required major re 
pairs, an outlay of $15,175 
plus interest. Loss by not 
modernizing will be almost 
$4000 the first year—more 
than 11% of the cost of the 


invesiment 


improvement, 


could be 


from hand to automati 


which improvement wa 
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TURNING AND BORING continued... 


AN EX-CELL-O VERTICAL PRECISION 
CONTOURING MACHINE is now machin 
ing an aluminum compressor wheel for 
jet engines in 2 min. The work was 
formerly done on a vertical turret lathe, 
requiring 60 min. The new unit has a 
high-speed work spindle, tracer-con 
trolled contouring slides, and a hydraul 
ically operated compound slide. These 
contouring slides turn the web of the 
part from the central hub to the large 
rim. The hydraulically operated slide fin 


ishes rim surfaces 


500% because of improved tooling and a shift to 
carbides, a general improvement of 33°% on steel, 
100°; on non-ferrous materials. 

Similar gains are reported on screw machines—a 
result of heavier motors (two or three times as 
large) and shifts to carbides where practical. One 
maker reports production increases of 30% on steel, 
50% on brass, 60% up to 100% on aluminum 

Automatic work cycles will sometimes give pro- 
ductivity increases even though carbides cannot be 
used. For example, several makers of crankshaft 
lathes report little advance in productivity because 
the intermittent cuts reduce life-between-grinds on 
carbide tools and hold surface speeds down. How- 
ever, one maker has achieved a 25 to 30°) increase 
by combining roughing and finishing in the same 
machine. Formerly, the two operations took 5 min., 
4 min. of it (or 80%) for chucking. Now rechucking 
is eliminated and finishing time cut to 9 sec, so floor- 
to-floor time is 3 min., 9 sec—reducing cycle time 
37% 

A new car-wheel lathe, designed for carbides and 
equipped with a profiling attachment, increased 
daily output from 8 to 15 wheel sets 

Horizontal boring, milling and drilling machines 
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average over 100% more productive than their 10 
year old counterparts, four specific cases running 
100%, 120°., 500% and 938%. Vertical boring mills 
have done even better, averaging over 250%, three 
specific cases being 300%, 500% and 1300%. Special 
attachments and tooling may push individual cases 
higher. 

A jig-borer maker reports his current model 10 
to 20% faster than its 1940 predecessor. Rapid tra- 
verse and automatic positioning are part of the 
answer. A new cam-operated precision boring ma- 
chine is giving 15 to 20° higher output, particularly 
compound slides and multiple setups 

Recent years have brought many improvements 
in turning and boring practice. Greater powers, 
higher speeds and feeds, grouping of controls, auto- 
matic cycling and contouring, plus many specialized 
developments, have been factors in the change. New 
machine types have been produced, infinitely ad- 
justable speeds and feeds have been applied, and 
drives modified, a major reason being the unusual 
requirements of turbojet, guided missile, and rocket 
production. 

Availability of the greater variety of higher-per- 
formance machine tools has been an incentive toward 
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replacement, particularly in the lathe field, where 
toolroom and maintenance applications tend to ob- 
scure the benefits of modernization. Here are a 
number of examples, however, of various types. In 
many cases, identification of the company is not per- 
mitted if savings are detailed—so we've chosen to 
give the facts and let the credit go 


SACO-LOWELL AND LATHES 

At Saco-Lowell, 13 new lathes have replaced 30 
old ones in a particular department. Two Sund- 
strand lathes, facing both ends of a shaft to length 
and centering them, replaced nine old machines and 
paid out in 11 months in labor saving. Six Sund- 
strand 4 x 36 semi-automatic Stubs, with three 
operators, turn textile rolls in 1.87 min for roughing, 
0.87 for finishing, with carbides; they replace 12 
older lathes. Three 6-spindle Cone automatics ma- 
chine top rolls in 124%% the former time (% min 
instead of 4 min), replacing 16 old machines and 
paying for themselves in less than a year on direct- 
labor savings alone. Three Fay automatics, handled 
by one operator at 322 fpm, machine a CI bevel-gear 
blank in 1.1 instead of 7.9 min required by 11 old 
single-operation units, save 600 sq ft of floor space, 
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MORE THAN DOUBLED PRODUCTION results 
from application of an Ex-Cell-O precision 
borer with a work-loading device and auto 
matic ejection equipment. Workpieces are 
automotive shock-absorber pistons which the 
operator loads on pins protruding from a 
pivoting loading bracket. As soon as one 
work cycle is completed, finished workpieces 
are ejected from the chucks by a blast of 
compressed air, and drop into an inclined 
chute. The operator pivots the loading bracket 
down, placing the new pistons into the chuck 
and initiating the next work cycle. The ten 
surfaces numbered in the drawing are mo 
chined at a gross production rate of 800 
pieces per hour. Without loading and ejection 
equipment, production is about 850 pc per hr 




















lashed maintenance and scrap costs, and paid out 
in 13 months. 

Three new American hydraulic shaft-duplicating 
lathes were installed to produce small lots of rolls 
from C-1114 cold-drawn steel. They cut cycle time 
from 16 to 4.7 min, gave closer tolerances by far, 
and permitted use of carbide tooling and 500 sfpm 


OTHER CASES IN POINT 


For turning odd lots of pieces, one company pur- 
chased a Hendey lathe with an electronic infinitely 
adjustable-speed transmission on the spindle. It re- 
placed an 18-speed geared-head lathe, saved 25% 
in over-all machining time because instantaneous 
fingertip control gave greater cutting efficiency with- 
out costing valuable time for speed shifting 

National Machine Works, Okla City, a large job 
hop, installed a Monarch Mona-Matic some months 
ago to turn ball housings and sleeves which are the 
essential parts of a drive-shaft-housing repair kit 
On the ball housing itself, four machines had been 
producing 150 parts per day. One Mona-Matic re- 
placed these four machines (requiring four opera- 
tors) and turned out 260 parts per day. The sleeve 


was bored on the same machine at a production in- 
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TURNING AND BORING continued .. . 


crease from 20 to 70 parts per hour. This unit paid 
for itself in less than one year even though not oper- 
ating full time 

Garwood Industries, Inc., installed two Mona- 
Matics for the turning of worm shafts. These ma- 
chines, with one man operating both, put 2 pieces 
on the floor every 4 minutes, 9 seconds. They re- 
placed two machines (both operated by one man) 
which put 2 pieces on the floor every 14 minutes, 45 
econd Production increase was 255%. 

A large manufacturer was struggling with the 
turning of stainless-steel cream-separator bowls, us- 
ing a battery of turret and engine lathes. A total 
of 94% hr was required to complete the job. One 
Monarch 25-in. heavy-duty lathe with swiveling 
alr-gage tracer is now producing these parts to bet- 
ter accuracy and finish in only 85 minutes. This is 
a production increase of 670%. 

Sargent Engrg Corp, Huntington Park, Calif, in- 
stalled a Monarch Mona-Matic, principally for the 
turning of a variety of aircraft parts. On a fork 
made of chrome-moly heat-treated steel, this ma- 
chine has replaced three machines and three opera- 
tors. Previously a turret lathe was required for the 
rough cut, an engine lathe for the semi-finish cut 
and a grinder for finishing. All these operations took 
56 min. The new unit does the job complete in 5 
min, a 90% reduction in machining time. In addi- 
tion, a total of 3 hours setup time was reduced to 
20 minutes. 

Used to contour face and bore a supercharger dif- 
fuser, a Lodge & Shipley T-lathe at the Hotpoint 
Company has cut machining time on this particular 
part from over 33% to just over 5% minutes, a sav- 
ing of more than 86%. The Hotpoint plant manage: 
figures the annual savings (liquidating rate) on this 
single part at $968 per year, and 5 other parts are 
machined on the T-lathe. 

On the various parts, 9 different operations are 
performed involving facing, turning, boring and 
forming. 

A cast-steel spindle, weighing 170 lb finished, 
16%-in. long, 12-in. in dia. large end, 5%-in. in 
dia small end, is rough and finished turned outside, 
using the same templet for roughing and finishing. 
In machining the inside, the small end is inserted 
into the hollow spindle and the part chucked on the 
large diameter for best possible support and align- 
ment. On this operation, the part is rough and finish 
bored, threaded and faced. Inside and outside diam- 
eters are held to a tolerance of 0.0015-in. and bear- 
ing diameters to —0.005-in. tolerance. The job is 
done on a new Lodge & Shipley Copymatic with 
300°) increase in production and 60% saved in time 

Leland Electric Company found that by replacing 
a conventional engine lathe with a Copymatic, even 
short runs are rapidly completed. One machine, on 
jobs such as pulley diameters, reliefs, tapers, and 
bearings for shafts, saved 8 hr per day—or one man’s 
salary per year. 

By saving 3,121 labor hours a year at $1.40 per hr, 
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THIS DOUBLE-END EX-CELL-O PRECISION BORING MACHINE is 
equipped for boring central holes in die-cast electric-motor end 


7 
A 


frames. Two workpieces are loaded in one side of the fixture while 
two more are being bored in the other side. Finished parts are 
ejected automatically onto an endless belt which delivers them to 
a conveyor behind the machine. Bore diameters are held to total 
tolerance of 0.0003 in., and gross production is 900 pieces per 
hour. A setup on a standard machine produced about 250 pieces 
per hour 


an American hydraulic shaft-duplicating lathe paid 
for itself in 2 years and 10 months (excluding over- 
head) at Cummins Engine. It replaced two conven- 
tional lathes, produces 12 different shafts and spin- 
dles, and makes one piston cut. 

Turning out a wide variety of shafts and bevel- 
gear blanks for the D O James Gear Mfg Co, fou: 
Model X Copymatics are beating the output of former 
lathes used by 2 to 3 times consistently. Time saved 
runs up to 66°;. A finished part is used for a templet 
This first part is produced using the Copymatic as 
a standard engine lathe. Then the lathe is switched 
over to automatic operation instantaneously and 
as many parts as desired machined to high limits. 

On the production of Inconel “W” superalloy 
flanges for the J-47 jet engine variable nozzle, Solar 
Aircraft Company found that production time on 
an older vertical turret lathe is 4.07 hr. With the 
type b-1 Copymatic-equipped T-lathe in full pro- 
duction, the floor-to-floor time is 3.15 hr, a reduction 
of 22.6%. Solar uses this T-lathe for all large-diam- 
eter, short-length parts. In expansion of production 
facilities, these lathes were selected on the premisé 
that they occupy less floor space, are less expensive 
and more convenient from the operator’s standpoint. 

The Monarch heavy-duty Roll-Turner which re- 


} 


placed conventional roll-turning lathes in a steel 


mill made these savings possible: On a pair of rail- 
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section rolls with a body diameter of 4042 in., 125 
hr had been required to complete roughing and fin- 
ishing. The new unit reduced this time to 26 hr 
a saving of 99 hr. 

One stainless-steel producer recently installed an 
RFRG Medart BarTurner to handle rough-turning 
of high-alloy stainless rounds. Direct comparison is 
possible with five old RGF machines. The new unit 
will turn 5-in.-dia 18-8 stainless round at a through- 
put speed of 18 ipm, including setup, downtime, etc, 
so actual throughput speed is about 24 ipm, com- 
pared to 6 to 8 ipm for the old machines. The new 
machine is fully automatic, permits heavier cuts 
and delivers a better cut surface with longer tool 
life. Separate motors drive feed mechanism and cut- 
ting tool, so feed and surface feed can be set for best 
tool life. A roll feed driven by gears replaces the 
earlier cam feed, giving smoother, more-positive 
feed. Maintenance cost on the new machine was $78 
the first year, compared to $7000 each for the old 
units. As a result, the company plans to replace the 
five old ones with three new ones 

A farm-machinery maker has attained simile: 
results, and now uses one man to operate two ma- 
chines. At the new plant of the company, they plan 
to increase this to three, with the man pushing but- 
tons on a bridge over the machines—because the 
product is a 1-diameter job 


TURRET LATHES 
Four new automatic turret lathes operated by one 
man replaced 13 old units with 11 or 12 operators in 
one plant, with obvious savings. In another, one 
new automatic with one operator replaced 3 with 3 

operators 

Six Warner & Swasey No. 1-AC automatic chuck- 
have been purchased by NY Air Brake Co Hy- 
aulic Div to replace hand turret lathe One man 
two machines, thus halving former labor cost 
he same plant, 14 Schauer speed heads do most 
of the burr-removal, polishing, and similar work on 
Working two shifts, they turn out mors 


small part 


work than formerly was obtained from more than 
a decided saving. 

23 x 60-in. turret lathe, purchased for $15,000 
apman Valve, showed an 80° production in- 


100 women 


on various jobs over a 1912 engine lathe 
worth $578. Another like unit showed 30% increase 
over a 1927 machine. A third, purchased for $18,000 
to machine yoke nuts for large valves, replaced a 2- 
year-old unit that was highly inaccurate because it 
hed run steadily on a 3-shift basis. 

As an indication of recent development, it is inter- 
esting to compare the new Cleveland Dialmatic Mod- 
el AB single-spindle automatic with 2'%-in. Model 
A it replaces. Spindle speed has gone up from 1010 
to 1820 rpm, and cycle time is reduced from 20 to 
12 sec. These two basic changes, plus quicker setup, 
result in production increases of 40 to 100%. 

A similar comparison can be made on the Bullard 
vertical chucker. A cast-aluminum balance wheel 
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was made on a 1948 8-spindle model in two chuck- 
ings at a rate of 65 per hr at 859% efficiency. Th 
1950 model, similarly tooled, but with surface speeds 
doubled to quadrupled, depending on operation, does 
the job at 135 per hour. Putting the same job on a 
twin 8-spindle again doubles output to 27 
a total gain of 317% in productivity in ten years. 
An automotive-differential side side pinion shows 
even greater gains. On a 1940 Bullard 6-spindle 
chucker, output was 76 per hour @ 80% efficiency, 


pieces, 


Putting the same job on a 1950 twin-six model 
brought output up to 410 per hour, a 440% gain 


AUTOMATIC LATHES & SCREW MACHINES 

Tooling an automatic properly can frequently 
avoid the necessity for transfer to another machine 
In one plant, for example, shifting from a hand to 
an automatic screw machine made it possible to add 
a slotting attachment and eliminate a move to a 
miller. In two other cases, a cross-drilling attach- 
ent was added to produce a hole and a trip to a 
drillpress made unnecessary. Both milling and drill 
ing attachments on the same screw machine soltted 
and drilled a filter body and a valve seat of bras 
in the turning cycle. In still another case, knurling 
the end of a shaft and pressing on a gear made a 
tough brazing job unnecessary. 

Two 4'%4-in, single-spindle bar machines, pur- 
chased second-hand in 1934 and 1938 by Chapman 
Valve, were recently replaced by a 4-spindle auto- 
matic lathe costing $30,000—because the older ma- 
chines could no longer handle the job at present 
speeds. A facing machine, for facing valve plug and 
ate simultaneously, cost $14,000 but saved 78 of 
production time over several old units and produced 
tolerances close enough so the plug is now 

Barber-Colman Company had a 16 
pindle screw machine that was an orph: 
l-in. 6-spindle automatic would co 


attachment and 


Greenlee 
$13,293 installed, with several 
would cost about $3,190 per year, based on 10-yeai 
life on 2-shift operation, or 4000 hr per yeat Be 
cause of its higher speed, the new machine could 
ave $11,250 per year in labor alone, or almost 

for itself the first year, and cost $150 | for m 
tenance. Repairing the old machine would 
$3000. The new machine would cost $9,410 le 
install and operate the first year than the old, thu 
was “a very attractive investment.” 

Two 5-spindle Warner & Swasey automatics and 
one Jones & Lamson turret lathe were installed to 
replace 22 old machines and meet production re- 
quirements in one plant. Modern tooling and ma 
chines thus produce a better product in less time, 
with tremendously cut waste of metal in scrap and 


chucking ends. 


BORING 


Most powerful machine tool thus far built, a 
new 1000-hp vertical borer, finishes all interior sur- 


faces of an aluminum-alloy compressor housing fo! 
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TURNING AND BORING continued 
jet engines. The 250-lb 2-piece casting is completed 
from the rough in 6 min instead of the one hour re- 
quired by six standard vertical borers which it re- 
places. 100 |b of chips are removed by 55 carbide 
tools on four bars, fed out in sequence while the 
housing rotates at 2200 sfpm. A thrustless spindle 
is a feature. The machine, which weighs 60 tons, in- 
cludes an electric pot for melting Cerro alloy with 
which the workpiece is held in the 5500-lb chuck 

A 72-in. King vertical boring and turning machine 
was installed at Combustion Engineering Super- 
heater, Inc, replacing two old mills which were run- 
ning far behind schedule. The new machine pro- 
duced more work than the two old mills combined 
Previous machining time per piece for the steel- 
boiler drum head was 25 hr; it is now 10 hr 

Costing $9,848, a Heald Bore-Matic paid for itself 
in 1l months, excluding overhead. It finish-bores, 
face-counterbores, and finish-reams parts for the in- 
jector system at Cummins Engine 
0.0001 to 0.0002 in. are maintained, three men were 
released to other production, and 20 hr a week of 


Tolerances of 


toolroom time were saved. 

Two Bore-Matics, purchased by Chapman Valve 
for $24,000 and $19,000 respectively, cut time in one 
case 70%, in the other, 69%. 
placed an undercapacitied internal grinder on check- 


The first machine re- 


valve seats and rings, the second replaced two 1922 
and one 1925 machines in seating valve bodies up 
to the 3'%-in. size. 

Nine 0.480-in. holes in a cylinder block are bored 
to 0.002 total tolerance in a block of SAE 52100, heat- 


MILLING AND PROFILING... 


reated to 58-60 R.. in a special indexing fixture on a 
jore-Matic at N Y Air Brake Company, Hydraulic 
Div. This replaced a turret-lathe setup, with 40° 
reduction in time and 20% scrap cut to 1%. Hole 
are honed later to within 0.0001 in. for size and 2 
mu-in. rms for surface. All tooling is carbide. The 
former method produced a 30 mu-in. finish; now 10 
mu-in. is attained, which saves honing time as well 

One manufacturer cut machine time 83% for the 
honing of locomotive tires which formerly required 
18 hr. Greater rigidity and higher speeds, with car- 
bide tooling, increase depth of cut and feed and 


improve finish so the job is now done in 3 hr, in- 


creasing production 500%. 


JIG BORING 


The precision-boring department of a metalwork- 
ing establishment had three 21-year-old jig-borers 
which no longer had the required accuracy. Three 
new jig-boring machines were purchased at a total 
cost of $33,000. One of the old ones was sold for $500, 
another was transferred to a different department 
where the requirements are less exacting, and the 
third was retained for standby. Because of in- 
creased spindle speeds and other improvements, the 
new machines reduce boring time by 20°, and also 
have higher accuracy. Savings in subsequent oper- 
ations, assembly, subcontracting, and salvage totaled 
$9,300 a year, plus a direct-labor saving of $2,950. 
The two machines that were retained showed a com- 
bined salvage value of $2,300 a year by considerably 
reducing the cost of subcontracting 





Spectacular developments have occurred in milling 
practice during the past few years, including tremen- 
dous surface-speed increases through application of 
carbides, super-HSS, and high rakes, greater under- 
standing of the cutting process, better application of 
improved cutting fluids and broad-scale machine de- 
velopment. Production jobs are running at as much 
as 1435 fpm on SAE 1030 and 1285 on SAE 4140 
with carbide; X1315 is slotted at 560 fpm with T-15 
high-rake cutters, at 380°, normal speed 

Modern millers have increased power and rigidity, 
built-in flywheels to take the “wind-up” out of 
spindles, duplicated controls. Climb milling is be- 
coming common, because machines have backlash 
eliminators in feed mechanisms, overarm dampers. 
Automatic cycling, quick-loading and duplicated 
fixtures are speeding production operations 

Higher speeds and feeds are coming, particularly 
the latter to retain tooth loading at increased speeds 
Infinitely adjustable speeds and feeds, tracer or tape 
control, automatic loading and clamping are also on 
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the way. There are also special units like spar 
millers, skin millers, automatic profilers. Combined 
with proper tooling, they cut metal at rates dreamed 
impossible a few years ago. 

Because millers are used both in toolroom and pro- 
duction work, comparative figures from our survey 
of 10-year gains in capacity cover a wide range. 
One line of toolroom millers is estimated as 25% 
more productive than their prototypes of ten years 
ago, another line is 80% better—and cuts later oper- 
ations because of greater accuracy. On production 
jobs, where carbide tooling can be used, standard 
millers average 10 to 20% in small sizes, 50 to 100% 
more productive on larger ones, while the big special 
jobs run 50 to 500% better, with the average above 
100°). Here, transfer mechanisms, tracer controls, 
greater rigidity, better spindling (with counter- 
weighting) and better fixturing have all played their 
part. Horsepower has, of course, been doubled in 
many cases. Three specific cases: output tripled, 
output doubled, one machine outproduces three units 
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OLD EQUIPMENT 


NEW EQUIPMENT 


1—No. 4 Vertical High Power 1—No. 5 Vertical High Power 
Dial Type 
Salvage value $625.00 Cost—$17,000.00 
Service life—12 years 
Est. salvage value $2,500.00 
Salvage ratio—14.7% 


NEXT YEAR'S OPERATING ADVANTAGES 
i OLD NEW 


Net value of increased output $1,500.00 
Indirect labor 300.00 


Maintenance—(old machine needs 


major overhaul 1,800.00 


Taxes—Insurance—Power $150.00 


$150.00 $3,600.00 
$ 150.00 


Operating inferiority $3,450.00 
Interest on salvage value—1 year $ 62.50 
Loss in salvage value $ 100.00 


Adverse minimum (old equipment $3,612.50 


NEW EQUIPMENT 


Irterest on investment at 10% $1,700.00 
Charge per MAPI chart—@ 9.8% $1,660.00 
Adverse minimum (new equipment) $3,360.00 


OLD EQUIPMENT NEW EQUIPMENT 


(2) Special Automatic Millers (1) 0/8 Plain R&F Cincinnati 
Miller 
Salvage value—1 machine Cost--$9,000.00 
$25.00. 1 machine $300.00 Service life—10 years 
(kept as standby) Salvage value— $800.00 
Salvage Ratio—8.9 


NEXT YEAR'S OPERATING ADVANTAGES 
OLD NEW 


Direct labor—machine requires only 

part of operator's time $1,000.00 
Indirect labor 200.00 
Maintenance 320.00 
Down time 350.00 


Superiority of product 650.00 
Taxes—insurance 


$2,520.00 
50.00 


Operating inferiority $2,470.00 

Interest on salvage value 

Loss in salvage value 

Adverse minimum (old equipment) $2,470.00 
NEW EQUIPMENT 


Interest on investment @ 10% $ 900.00 
Charge per MAPI chart—13'2% 1,215.00 


Adverse minimum (new equipment) $2,115.00 





OLD MACHINE NEW MACHINE 


48” Planer 3 Head Production Type Miller 

2 side heads Cost—$38,000.00 

Age 22 years Service life—15 years 

Salvage value $2,500.00 Est. salvage value $3,000.00 
Salvage ratio 7.9% 


NEXT YEAR'S OPERATING ADVANTAGE 


(differences only) 
PLANER NEW MILLER 
Direct labor $7,920.00 
Indirect 500.00 
Maintenance 750.00 
Spoilage 400.00 


Taxes and insurance 


$9,570.00 
300.00 


$9.270.00 
Loss salvage value 1 year 300.00 
Interest at 10% on salvage value 250.00 


Cost of operating old planer $9,820.00 


NEW MACHINE 


Interest at 10% on investment $3,800.00 
Factor of 9% per formula $3,420.00 
Cost of operating new machine $7,220.00 


American Machinist e MID-NOVEMBER, 1953 


ABOVE LEFT... AT CATERPILLER TRACTOR, an old No. 4 
vertical high-power miller was doing a fairly accurate job, 
but the machine was too slow. About 300 hr of work had 
to be subcontracted annually, at $5 an hour, and the machine 
needed repair. Here is the analysis, showing the new Cincinnati 


unit making a definite saving 


ABOVE RIGHT .. . TWO OLD AUTOMATIC MILLERS of special 
design were milling 17 serrations in switch-shaft elements for 
a telephone dial system. One man ran both machines, but they 
were so old that major overhauling was overdue. One new 
machine was able to produce as much as the two old ones 
and used only half the operator's time, making the replace 


ment practical 


LEFT .. . A MAKER OF POWER EQUIPMENT had a 22-year-old, 
48-in. planer with two side heads. Here is the comparison 
with a 3-head Cincinnati production miller, on the MAPI 
basis. First-year advantage is $2600 in favor of replacement 
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WNATED at 


General Machinery 


(A) 


(B) 


(c) 


AT $2. 2¢ 


hours per year 


(D) Machine B. T 


of $528. 40 
DRILLING TWO END HOLES and slot-milling 
between them, and later hand-guided profile 
milling, were avoided by this semi-automatic 
Eight 


(E) 
(HH) 


(F). (G) 
Expend in 1953 Inc 


pantographic milling slots are 
cut in a 37%x12-in. aluminum-alloy casting 
in 24'2 min floor-to-floor time. Work is held 
on a fixture that replaces usual table, knee, 
and saddle on a Gorton P-32 heavy-duty ma 
chine. A is built 


above the spindle, and a cam-fed cutter down 


setup 





pneumatic rapid-traverse 


feed installed over it. Tracing stylus, following 
a 3 to 1 master, is driven by endless chain 
Gains by re 
less floor 


on a Variac-controlled motor 


placement: faster, more accurate, 


space and investment, les operator skill, re 
10% 


duced scrap, better finish, operator can handle 


several machines 


of 1940 vintage. Special accessories and tooling may 
raise these figures in 

In die work, high-speed spindles running up to 
100,000 rpm make it possible to use carbide burs on 


materials once considered unmachinable except by 


specific instances. 


grinding. 


CASES IN POINT 

To exemplify recent developments, typical case 
studies have been selected, some in text and others 
hown graphically, either as an analysis or an illus- 
tration 

Draper Corporation upped production 39% 
a new Sundstrand milling machine which form-mills 
a 12-in. wide section of a loom component at 11 ipm. 
At IBM-Endicott, special millers for cutting racks, 
where the quantity does not justify gang-milling, 
gave production ten times that of replaced units 

Crompton & Knowles Loom Works checked a plan- 
ing job on a loom casting. A new vertical miller 


wich 
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To cover purchase and installation of two #12 B. & § 
Department 506, Raw Materia! and Supplies 


2- #12 B. & S Milling Machines and 
accessories (7 - 1 

Estimated installation 

Estimated freight 


These are required to replace two 
for all the jobs run in this department, making it necessary to select jobs for the ma 


result in an estimated increase in production time of 2 hours per shift 
per hour this would be an estimated saving of $2129.00 per year 


#67204 has a present book value 


luded 


THIS REPLACEMENT was 
ending the necessity for selecting jobs 
This is the appropriation form used by a large business 





APPROPRIATION 


SuNT 


$24, 295.00 


AMOUNT EXP ENDE 


APPROPRIATIONS PRE VIOUSLY ISSUED FoR THIS PURPOSE 
Tota 


Amun fxPinoet 


DESCRIPTION OF PROPOSED EXPENDITURE 


Plain Milling Machines 


3,600.00 
*295.00 


400. 00 


2 HP) $2 


$ 24,295.00 





Cincinnati Milling Machines which are 1 


chine 


With these new machines it will not be necessary to select jobs for machine wh 


or a total estimated 


of $535.20 and B. T 


Not applicable 


in budget B.T. #409706-7 


REQUESTED BY 


APPROVED BY 


P 


THE ABOVE APPROPRIATION 


obtain heavier capacity, thus 


Saving in labor alone is 


made to 


machine company 


20% 


time 


(K&T) found to save on direct 
operated only the 
planer was still in relatively good condition 


+ 


A duplex miller, which cost $75,000, cut p: 


Was 
75% of even thot 
oduc- 


+ 


valve plugs at 


Two 


tion time 75% on machining steel 
Chapman Valve, replacing plug-rolling lathes 
3-way millers, costing $42,000 each, in one case re- 
placed 3 setups on automatic lathes to cut time 
60°, in the other flanged 6-in. valve bodies to save 
706% of the time required by two 1908 and one 1920 
machines. A twin hand miller cost only $6,080, but 
more than doubled output on milling auto-retraction 


plugs, replacing rough-milling followed by regrind- 


ing. 

A special blade-contour miller produced by Mod- 
ern Tool Works, Ltd, for A V Roe (Canada) removes 
about 1/16 in. of stainless or Nimonic from turbine 
buckets, 14 at a time. First tests with the 
cut time 75% previous methods, 


cutter design is expected to improve that 


machine 


over and a new 
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DRILLING... 





Greate: accuracy, heavier and more-rigid machines, 
indexing tables with pushbutton control, automatic 
cycling, automatic power clamping, and speed pre- 
selectors are among the new developments in drill- 
ing equipment. Every device is being used to speed 
the process of producing a hole and of making it more 
accurate. Load and overload indicators, interlocks 
for safety, and similar devices are also coming, but 
the most outstanding development is the many ap- 
plications of the drilling spindle to produce multi- 
spindle way drills and transfer machines. One spe- 
cial machine of this type does 31 operations at 24 
stations with 152 tools, turning out 188 compresso: 
bodies an hour, two at a time. Another unit drills 
98 holes at once—and so on. Such production types 
have forced tremendous developments in interlocks, 
in predicting holes per drill grind, and in attaining 
maximum drilling efficiency 

Apparently there has been little increase in speed 
or feed of standard sensitive and upright drills in 
the last ten years, although one maker of light types 
shows an increase of 40°—higher if air operating 
valves and other attachments are provided. Carbide- 
tipped drills are not yet to “the point where they 
are acceptable for the big percentage of drilling op- 
erations,” so the 25% gains made are the result of 
application of super-high-speed steel on specific jobs 
in fixturing, in feeding and ejecting devices, in cool- 
ants, and in heavier, higher-powered machines 


RADIAL DRILLS 


Radial drills are heavier, more rugged, and as a 
result, more rigid than older models, cutting chatte1 
and vibration. This lengthens tool life between 

inds and insures greater accuracy. In most case 
well, controls have been simplified and made 
reduced. On 
increases to 10 


convenient so cycle time 
f a sensitive radial indicate 
to 20°) through reduction of operator fatigue alone, 
ely because of an adjustable-height table 
On way and production drills, higher productivit) 
has been attained both by machine improvements 
and by better fixturization. Hydraulic feeds for bor- 


ing and drilling with carbides, greater rigidity and 
closer machine tolerances that improve hole quality 
(and thus eliminate some second operations), bette: 
lubrication and reduced maintenance (reducing 
downtime), anti-friction bearings, transfer mech- 
anisms, and similar developments have combined 
to increase productivity 25 to 500°, with the aver- 
age around 100%. Better understanding of the 
problem of machine warm-up has made it possible 
to set feeds and speeds in the morning and leave 
them throughout the day, thus cutting scrap 

One maker says that his 1940 machine would drill 
20 to 25 cylinder blocks per hour, as compared with 
75 to 80 today—an increase of over 200% 


CASES IN POINT 
Chapman Valve recently purchased a 12-spindle 
drill for $11,000, to drill valve flanges 
in 8-spindle unit to increase production 15 or 20° 
Multi-head way machine at IBM-Endicott replace 
sensitive drilling with hand jigs, does drilling, tap- 


It replace 


ping, and burring setscrew holes in steel collars, 
reams and burrs in off-center hole from the opposite 
side. Loading and unloading, as well as machining 
were speeded by the change 

Average savings of 78% in manhours required to 
locate and drill pilot rivet holes for B-47 Stratojets, 
at the rate of 180 holes a minute, have been achieved 
by Boein; 


macnine 


at Wichita, Kan, with a new index drilling 
By the former method the operation took 
7.47 man-minutes: the new machine doe it in one 
man-minute 

Draper Corporation uses multi-spindle drillhead 
ipplied extensively throughout the drillpress depai 
ment, broke a bottleneck and eliminated ne 
additional capacity. Output rose and operato: 
fited from increased productivity 

Saco-Lowell replaced drillpresse \ 
Kingsbury 6-station machine, with 1 f 1. It 
lrills, reams, and countersinks both [ mall 
Working 


only once a month, it promptly paid out in labor and 


roller, has cut time to 0.18 min per piece 


Crap iving 


GRINDING, LAPPING, HONING 





Tremendous developments in grinding during re- 
cent years have made the process capable of many 
new things, from belt grinding, multiple wheels and 
crush-dressed forms on the one hand to electrolytic- 
ally assisted grinding on the other. All kinds of ma- 
terial are ground, and to tolerances not previously 
thought possible, both in dimension and in surface 
finish. Obviously, however, further developments 
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are coming in increasing automaticity of work load- 
ing, in multi-spindle grinding, and in applying ad- 
justable-speed drives so constant peripheral speed 
can be maintained as the wheel wears, or feed can 
be changed to compensate for variations in stock re- 
moval. Surface speeds may rise with development 
of stronger wheels, but this will introduce problem: 
in obtaining the breakdown required to maintain 
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GRINDING, LAPPING, HONING 


OLD MACHINE NEW MACHINE 


12 x 36” Belt-Driven 12 x 36” Hydraulic Universal 
Grinder 

Cost $8,820.00 

Service life—10 years 


Salvage value $500.00 Est. salvage value $2,500.00 


Universal Grinder 


Age 30 years 


Salvage ratio 28% 


NEXT YEAR'S OPERATING ADVANTAGE 
(differences only) 
OLD NEW 
MACHINE MACHINE 


$1,300.00 
Indirect labor 100.00 
1,500.00 
Spoilage 100.00 


Taxes and insurance 


Direct labor 


Maintenance 


$3,000.00 
Net $2,900.00 
loss salvage value, | year 100.00 


Interest at 10% on salvage value 50.00 


Next year's cost of operating old equipment $3,050.00 


NEW MACHINE 


Interest at 10% on investment $ 882.00 
Factor of 10% or annual amount set aside 


for ultimate replacement 882.00 


$1,764.00 


Next year's cost of new equipment 


continued . 





OLD MACHINES NEW MACHINE 


No. 2 Centerless Grinder Special No. 3 Centerless grd 
Wide wheel 
Hydraulic elevating device 
Salvage value-—$1,200 Cost—$25,000 

Service life—12 years 

Est. salvage—$2,200 


Salvage ratio—9% 


Age—9 years 


6 x 24 Centertype Grinder 
Age—10 years 
Salvage value—$900 


NEXT YEAR'S OPERATING ADVANTAGE 
OLD NEW 


ELEMENTS MACHINES MACHINES 


Direct labor $9,600.00 
Indirect 500.00 
No difference 
No difference 


$800.00 


Maintenance 
Spoilage 

Tool costs 

Floor space 

Taxes & insurance $150.00 
$950.00 $10,400.00 
$9,450.00 


loss salvage value—1! year 200.00 


Operating inferiority 


Interest at 10% on salvage value 210.00 


$9,860.00 


NEW MACHINE 


$2,500.00 
$2,750.00 
$5,250.00 


Interest at 10% on investment 

Factor of 11%, per formula 

ADVERSE MINIMUM (New Machine) 
REPLACEMENT JUSTIFIED 





HERE 1S A COMPARISON for universal grinders. The new one will 
cost only half as much to operate the first year because of reduction 
in labor cost and avoidance of major overhaul of a 30-year-old 


machine 


wheel sharpness and in providing suitable bearings 
This is already the fastest of cutting processes in 
terms of surface speed, and frequently is so fast the 
loading and unloading is most of the cycle. There 
will also be further development of ultrasonic and 
abrasive-jet methods of working extremely hard 
materials, as greater quantities of these materials 
are used. 

Anything approaching a statistical analysis of 
productivity increases in grinding is difficult because 
optimum speed—a mile a minute——has been standard 
for fifty years or more, and because many grinding 
jobs are on a toolroom basis. However, present-day 
machines produce pieces with far higher quality of 
finish and closer tolerances, with less maintenance. 

In many cases, too, shift from a general-purpose 
grinder to a production type has made a major in- 
crease in output, 


Blé 


EVEN A RELATIVELY NEW MACHINE TOOL may be obsolete. Here 
two old grinders, one 9 and one 10 years old, can be replaced with 
a new centerless to pay out in savings because of tremendous 
reductions in direct labor. This analysis was made for a business- 
machine company 


One large maker gives these increases in produc- 
tivity as recent production-grinding examples: 30% 
increase, plus $2000 reduction in maintenance cost; 
production increased 200% ; production up 80°, tol- 
erance cut in half; production multiplied by four, 
tolerance cut to 44; production fivefold 

Another maker quotes a 60°, production increase 
on a way grinder, another 38% on a cylindrical 
grinder, plus higher quality of finish, closer toler- 
ances, and reduced maintenance. If the added time 
required ten years ago to reach these better finishes 
is considered, improvement is 60° 

Special grinders, of course, show the most spec- 
tacular results. A plunge-cut grinder for circula: 
wood saws steps up output from 6%4 to 42 saws pei 
hr—-or more than six times. Another maker says 
that with multiple wheels, special fixtures and the 
like, he has attained increases of 200 to 400%. In 
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NORTON COMPANY 
EQUIPMENT REPLACEMENT ANALYSIS 





Thr »amoaocr « 4 > lor noc 
ee e e ang ’ 


each mounting single mounting two whee 


, rind <b dt ving 0 
MINIMUM § +, 946 to grind each ped ] € 


e202 
$ the 


<3 


OPERATING ADVANTAGE (next year) 


24570 


9570 «Cs 


3 118,969 


Remarks. 


Recommendation 
Signed 


Date 





21 MACHINES formerly were required by Chrysler Piymouth for six 
operations on the crankshaft. Operations were done singly on vari 
ous crank sections, so there was a great amount of handling labor 
as well as operating labor. Operations included grinding (1) flange 
OD, (2) oil-seal diameter, (3) 24 main bearing, (4) OD of side wall 
on 21 bearing, (5) OD and face of gear fit, and (6) OD of pulley fit 
Here is an MAPI analysis that indicates that five Norton 10x36-in 


type CTU, semiautomatic cylindrical grinders with three wheel 


another case, knife grinders for paper mills and 
steel mills now produce 300 to 400% faster, because 
table speeds have been increased to as much as 175 
fom. A surface grinder with a wheel 16 in. wide, 
used to grind handsaw blades, has increased output 
60°. 

Standard surface grinders are reported as 25 to 
35° more productive than prewar models by one 
maker. Another reports table feed stepped up from 
30 to 100 fpm by change to hydraulic feed. Because 
of lowered heating of tne piece at the higher speed, 
plus improvements in weight distribution, in bear- 
ings and in design generally, the 3 to 1 ratio of 
feed increase has been reflected in productivity. 
Another maker gives no percentages but lists rede- 
sign of the saddle for greater rigidity, a shift to 
higher table feeds and ten new accessories to achieve 
closer tolerances and greater versatility 
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rfoce seporately surfoa 


89,689 
8,969 
19,732 
»100 











121,539 


Three machines useo One machine used 





each mount ng single mounting three wheels 


wheel to grind eact «t 


surface separately surface simultane 


setups, automatic wheel-guard truing devices, and electric-automatic 
gaging can replace 11 old machines on the first three operations 
The last three can be combined and handled in five more 10x36-in 
angular-wheel-slide grinders with two wheel setups and automatic 
truing and gaging. This replaces the original 10 other machines 
The new machines also have vcriable-speed wheel drives to com 
pensate for wheel wear. Operating advantage the first yeor is 
about $80,000, against an installed cost of about three times that 


Cutter and tool grinders have been improved in 
design, rigidity, controls and speed ranges, giving 
increases in productivity estimated at 25% Drill 
grinders, with similar improvements, are now 20° 
faster. Floorstand grinders are reported 50° more 
productive by one maker, 25 to 40° by another 


CASE STUDIES 


To study actual examples of recent replacement, 
we provide here a number of recent cases, some 
worked out by formula or other analysis 

Pistons of tool steel, heat-treated to 58-60 R.. 
were formerly ground at the Hydraulic Div, N Y Air 
3rake Co, then lapped and super-finished, a total of 
eight operations. Now finish grinding to 0.0001 in 
total tolerance and 3 muz-in. finish is done in one 
operation on a No. 2 Cincinnati centerless, utilizing 
a timed grinding cycle. A second operator inspect 
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Iped to grind the three 


sly 








GRINDING, LAPPING, HONING 


Requisition for Authority to Order 
New Per Ada and Impr 


and Repairs and Maintenance Work 


Lenore Machine Co 





Chargeable wo Acet. No 


continued ... 





COMPLETE DESCRIPTION OF PROPOSED 
i 


_ Ee SS = + 


1 _~ Hybeo Yodel 1100 Tap Grinder | 


isconnect Switch for single phase } 


1 - Line fuged 
1 - Assortment Size 8 kquipment including collete and heads to | | 
handle 2, 3 or 4-flute taps up to 1” hand tape and 1/2" pipe | | 
S——_———— 


| 
| 





KeQuESTED BY JJ5=KCK=LH-PP ver, TOTAL 


APPROVED DEPT Freight 
Seay 
Pur Agent 
t 
vrecu | 
} 


Ruard of Unveetens 


est\MaTeo cost 


$1034 00 
49,25 


$1476 75 
50 00 
25 00 


#1551 75 








For use in Dept. 84 - Servicing Depts. 50 and 60. 
Operation . Flute and chamfer grinding of taps used through 


Dept. 50, 411 depte.; Dept. 60. 


it the plant; 


| Advantages to be gained if authorized £1) our emall taps within the range of the requested equip- 


gent presently re-ground by hand or, in shop parlance, off-hand. 


Al though 


some men become very skiliful et this, it is virtually impossible to obtain 


a uniform, geometrically precise grind by the off-hand method, with the re- 


sult thet taps so ground, while they perform, do not perfora with maximum 


or dependable efficiency, and the life between grinds is not as great as 


it should be with machine re-grinding. Also, on meticulous 


or difficult 


tapping Jobs, operators regularly find it necessary to experimentally off-hand 


grind « tap two or three times before it can be made to work properly. 


Then, 


the successful grind cannot be reliably duplicated by the off-hand method 


and the cut-and-try procedure may have to be repeated. 


Broken tape of the amaller variety, 5/8 and under are usually 


discarded, it 1s regarded ae cheaper to do this, than to attempt 
the tap. 
on the requested equipment and this salvage will 


of the machine's original cost. 


to salvage 


The present acecvmulation of broken taps can readily be salvaged 


pay for « sizable portion 


We plan to locate the machine in the tool crib where it 


can be operated with no addition of labor. 


We estimate to be able to reduce tap usage by at least 25% 


by machine re-grinding. Our outlay for all purchased taps in 1951 was 


04537.82. 


In consideration of this, plus the salvage recovery of broken taps, 


plue the saving in operator time, we expect to be able to save the cost of 


the requested equipment in less than one year. 





LANDIS MACHINE uses a 


requisition form which on one 





4 


side 


carries a description of the planned purchase, and on the other 
an explanation of the need and potential gain. Here is a relatively 
simple case—a tap grinder which is expected to pay out in less 


than a year 


ground pistons on the spot with two Sheffield air 
gages, advising when setting changes are needed 
No lapping is required, and scrap has been cut 90%, 
a saving of about $23,000 a year alone in formerly 
scrapped parts. 

Tool-steel compensator bushings, 
treated to 58-60 R,., have two internal 
which must be ground in perfect alignment, straight 
and to a tolerance on both holes not to exceed 0.0001 
in. Former output was 16 per day. Now, a No. 1109 
Bryant internal grinder with 60,000-rpm high-fre- 
Both diameters 


heat- 
diameters 


again 


quency head produces 75 per day. 
are ground at one setting. 

One automobile company recently installed a high 
speed Gallmeyer & Livingston surface grinder that 
reduced grinding time on louver dies from 4 or 5 
hr to about 30 min, and gave improved accuracy and 
finish—-vital in toolrooms. 

Seven machine tools, operated by 
chining flat surfaces, were replaced by one Blanch- 
ard No. 18 grinder. Results were so that 
three additional grinders were purchased for other 
A Blanchard grinder sold for flat surface 
In 2'% 


the new machine saved $39,000, led to pur- 


f 


iour men Ma- 


superior 


jobs 
crinding three years ago cost about $16,000. 
years, 


f surfaces of 


chase of a second machine. 
steel hardened to R, 63-65 
tolerances in dimension and flatnes 
45 hr. With a new Blanchard grinder, time 
was to 9 hr. Experience with thi led 
to purchase of six more 


Large 


were ground to close 
The job re- 
quired 


cut macnine 


HONING 
Jette: 


needed 


heavier cuts 


and 


from 


concentricity 
both 


honing. 


control of 
resulting recent dé 

velopments in Newer may be 
multi-spindled and hydraulically reciprocated. Auto- 
matie loading, ejecting, indexing are being applied 


where are 


machine 


ariety of 


Many are readily interchangeable for a \ 


jobs, more and more have automati 


devices built in 
Productivity of honing 

double that of ten years ago. One company 

that of 1943 


than 


reports 


machine bette: 
tock-removal capacity 24% to 3 time 

resulting from research on honing stones and de- 
velopment of new types that can handle higher unit 
pressures and higher reciprocating speeds. For ex- 
ample, take a 4-ft hydraulic cylinder. This was once 
bored to allow 0.008 to 0.010 in. for honing, which 
took 18 to 20 min. Now the cylinder is honed direct- 
ly from mill tubing, 0.05 to 0.07 in. being taken out 
18 Here the whole boring operation 
is eliminated. 

In another case, bores up to 4 ft in diameter by 30 
ft long are honed in 10- to 12-ft steps, with the piece 
held vertically, to very close tolerances. 

A large manufacturer is now Microhoning on a 
greater productive scale gun barrels up to four inches 
in diameter on a completely automatic setup, hold- 
ing the ID repeatedly within tenths of a thousandth. 


in 15 to min. 
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Requisition for Authority to Order 
New Permanent Additions and Improvements 
and Repairs and Maintenance Work 


Acct. N 





COMPLETE DESCRIPTION OF PROPOSED est maTec >sT 


— — = _ = + 


Bryant Mo. 1116 Precision Internal Grinder including electricp 14 450,00 


oolant tank and motor driven pump | 245,90 
Chamfering diamond holder 200400 
15-1/2" face plate 490,400 
7-1/2" Adjustable sliding jaw chuck 1,070.00 
Extra sets of plain jaws * 260.00 | 300,00 
15" 4-jaw independent chuck | 324400 
Spindle speed indicator for headstock 3u0.00 
Type Wo. 1 wheelhead for gen. purpos: sad apt “ 450400 
Type No. 3 wheelhead for :en. purpose gringin ’ 500.00 
Bxtra pulleys * §50,.00 | 100400 
Por internal grinding trunnion 

Type No. 1 wheelhead special | ole 2" head 450400 
Type No. 1 wheeliead special Le0<) holes (14" head) 450400 
Type No. 1 wheelhead special 


1.06025 holes (1" neaa) 450.00 


Type No. 1 wheelhead special 28125 holes (3/4" hems) } 420400 


JJs BCH 19,929400 
200 « 


100,00 


20 4444400 








THIS 1S AGAIN a Landis Machine case, but a more complex one for 
an elaborate internal-grinder installation. Additional sheets are 
used as necessary to carry the data. Here is the report, somewhat 
summarized to leave out details of old unit and general points 


The former method was tedious, non-productive, re- 
quiring manual feed and constant checking. 


SUPERFINISHING 


Circular automatic-transmission parts were form- 
erly finished inside by grinding to 10 mu-in. rms in 
about 4 min. per part. By shifting to grinding to 30 
mu-in., then finishing on a 2-spindle horizontal 
Superfinisher, about 0.0002 in. of stock was removed 
in 15 sec, and machine investment was cut. A simi- 
lar twin-spindle machine finishes auto brake drum 
at five a minute, roughing stones (6 sec) and finish- 
ing stones (6 sec) crossing their cycles (3 sec) and 
reducing surface roughness from the 150 mu-in. left 
by turning to 20 mu-in.... On 2 60-in. diesel crank- 

haft, a multi-stone machine finishes 8 bearing sur- 
aces at once. Instead of multi-pass grinding, only 
one grinding pass is made to get 30 mu-in., then in 
2 min. the Superfinisher attains 5 mu-in 

On a stainless-steel fan shaft and rotor, two bear- 
ing seals are roughed and finished in an automatic 
cycle. Surfaces are taken from 10-12 mu-in. to 3-5 


in. in a total of 35 sec, quadrupling life in serv- 


American Machinist e MID-NOVEMBER, 1953 


E — 
For use in Dept. 60 - Head Department 
Operation Internal grinding closing rings, operating rings, trunnion holes, 
etc., in die heads. 
Advantages to be gained if authorized In July, 1950 we applied for and received « quotation 
from Pryant covering ioternal grinding of closing and operating rings. 
The increased production quoted by Bryant on the requested equipment for these 
parte ie 80% efficiency, In many cases production ts doubled and the 
saving runs about 65% of present time required. 
We now grind trunaion holes in 1* and amaller die head 
bodies, we have not been able to grind trummion holes in the 1-1/2" and 
2-2 1/2" sizes due to lack of size capacity of our present equipment. Re- 
quested equipment is of sufficient sizes capacity to grind trunnion holes 
in 1-1/2" and 2-2-1/2" head bodies and this method is bighly prefereble 
t iT present required method of honing from the reamed hole. 

We have had « project of improving our method of produs- 
ing trunnion holes to eliminate the tedious, time-consuming reaming and 
end-cutting aligning and sizing operations preparstory to internal grind- 
ing. Several methods were explored and discarde’ for technical and 

nomic reasons. We then applied to Bryant for estimates on internal 


“% trunnion holes directly from the drilled hole and the productions 


juoted are very favorable to that method. The times developed are as follows: 


Advantages to be geined if authorised 

i-cut, ream and Bryant time to internal grind 
hours per head. from drilled hole tn bre per head 
Old Method New Method 

9% 

pore 


1.043¢ 4 . 588 











*These times do not include the requisite honing 


time substituted for internal grinding on these sises. 


i to 608 of efficiency and besed on removal of 
om diameter. Trisls have been conducted to determine aaxieus drill 
ich would allow holes to be cleaned out to final elise at internal grind- 


the ‘4° and 1" sizes, holes can be drilled | emller than finieh sise 


we estimate that on the 1-1/2" and 2-2-1/2" sizes, 3/64" etock allowance will 
permit the holes to grind out. Fram this it is plain that the Bryant tise shown 
above will be reduced even further by the lesser stock a) lowance. 
ir yeerly production of Type R LANCO Head bodies multiplied by the indicated 
saving per head result in 668 hours per year saved It appears thet in view of 
this and other considerations such as currently increased productive volume, ete., 
could be estimated conservatively et 1200 hours per year on trunnion 
nde alone. 
An interesting observation in researching, if that ur present tiae for 
internal grinding only .015" from trumnion holes are approximately twice those 
soted by Bryant for removing .960" of stock. Thie i» attributable to Bryant's 
1 speed of 6090 fpm as compared to our 3200 fpm, their wheel reclprocetion 
per minute, Moich 16 more than teice the rate evallable on our 
es, their infinitely adjustable work speed and the generally rigid can- 
f their @echine. For trunnion bole grinting, « epecielly con- 
scted wheel head gives maximus bearing support to the grinding epindle. 
Internal grinding has been rether oe, “ted ir ir plact, yet it te as ia 
rtant an operation as turning or ailling Comparison of productions eveil- 
new equipment wit’ ur present productions indicate that our internal 
ing practice warrants laprovement. 
The requested grinder, properly used to ite fullest efficiency, on the 


iderable variety of work for which it ie suitable, should save ite cost in five years. | 
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AN UNUSUAL APPLICATION of honing was developed by Micro 
matic for automotive and truck transmission gears. The problem 
was to hone the hardened internal-gear splines, straight and round 
and concentric with the pitch diameter. The previous methed would 
not permit hardened splines and resulted in soft, torn bearing 
surfaces. For this honing process, the spindle did not rotate but 
oscillated and the gear indexed during the operation. The gears 
are forged steel, R. 58-60, stock removal 0.002 to 0.006 in., out-of 
roundne.s and taper 0.0003 in. max., finish 15 to 20 mu-in. rms, 


production time 35 to 40 sec per piece 


ice. Fosdick uses the same process on 12 x 38-in 
radial-drill columns, using an attachment on a 
grinder to reduce roughness from 25-30 to 1-2 mu- 
in.—Gisholt has even tried the process success- 
fully to lengthen slitter-saw life six times by super- 
finishing sides from 10 down to 1 mu-in 


LAPPING 


A $4,500 Microflat lapper (made by Micromatic 
Hone) paid out to Cummins Diesel in one year. 30 
parts an hour (lapping time) are lapped to 3 micro- 


GEAR MAKING... 


CUMMINS ENGINE CO, INC uses three different sizes of injector 
bodies honing holes of length greater than twelve times their 
diameters. Microhoning was found to generate a round, straight 
properly sized hole with a surface finish that will not freeze the 
plunger. After honing, the bore and plunger are assembled without 
additional hand lapping. The previous method required six opera 
tions; now the rough body is honed on ID, removing 0.005-in 
OD is then finished from ID. Lastly the bore is finish-honed to 
0 00090 in., finish 8 to 12 mu-in. rms. Two bodies are honed simul 


taneously at 50 bodies per hr. Size is maintained automatically 


inch finish and 29-millionth flatne It replaced a 
different type of machine with a book value of $417, 
paid out in labor costs alone. 

Cummins injector plungers are lapped to toler- 
ance of 20 millionths on diameter and taper in a 
installed Cincinnati centerle 
a machine that took 10 hr of maintenance 


recently lapper. It 
replace 
work a week and avoided a $6,400 overhaul, requir- 
ing an estimated nine weeks downtime on the old 
machine and consequent loss of production, plus 


the constant threat of breakdown 





Higher speeds, automatic loading and cycling, multi- 
these are present trends in gear-making 


spindling 
machines. Some even incorporate heat-treating for 
the finished gear. Hobbing, like milling, may be 
either climb or follow cutting, and carbide hobs 
have been employed at up to 1000 fpm on non-steel 
gears. Shapers of planetary and multi-spindle types 
are in use, and the specialized bevel-gear cutters are 
legion 

Rapid traverse, plunge cutting, automatic hob in- 
dexing, and bigger tools are being used in hobbing, 
and machines are being “beefed’’ up. Shaving has 
taken over from grinding for much finishing be- 
cause of its lower cost, and the emphasis here is 
toward higher speeds and less-costly cutters. Car- 
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bide tools are still too expensive, so inserted-tooth 
cutters are planned 

Gear shapers of 1950 produce about 25 more 
than 1940 models, although multi-spindling has in 
ome cases increased production per operator a 
much as 900° 


are working 10% 


One maker reports his gear hobbers 
faster on difficult jobs, 75 on 
typical ones. Bevel-gear generators with automatic 
loading show gains of 400 to 900° over 1940 units 
and give better finish. Hypoid finishers are 500 to 
700% better; a “rotary-broach” type increases out- 
put 75%, needs attendance only every 30 to 45 min, 
gives better finish. 

On chamfering machines, increases are 5 to 10%; 
balance, rigidity, improved 


from bette: greater 
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spindle-bearing design and general refinement. Bur- 
ring machines are as much as four times as fast as 
those of ten years ago, shavers two to three times. 

Saco-Lowell’s gear department was cut to half its 
original area when 97 machine tools replaced the 
original 250 for the same capacity. Many new ma- 
chines were bought, but performance of new units 
also stimulated use of higher speeds and feeds on 
the old, and general adoption of carbide tools except 
on shapers. Cutter speeds for hobbing Cl gears have 
doubled the old optimums, now running at 100 to 
125 fpm, with 0.040-in. feed. Gear shapers operate 
at 107 fpm with 2%-in. stroke and 0.0027-in. feed, 
cutting two gears at once at 325 strokes per min. 

A battery of Fellows 129-in. gear shapers at 
Chrysler-Delaware Tank plant rough and finish 
gears in two cuts at one setting of the work. In- 
creased rigidity and cutting speeds result in highe: 
production. 

The methods department of an industrial-equip- 
ment manufacturer made a study of the purchase 
of a machine for burring gear teeth, the object being 


THREADING... 


to eliminate filing by hand. Installed cost of the new 
machine was $11,350 completely tooled. The com- 
puted direct-labor saving annually was $3650. A 
prospective life of 12 years was estimated for the 
new machine, and because the machine-finished 
gears are superior in workmanship and quality to 
those hand-filed, the replacement of the hand proc- 
ess by the machine was overwhelmingly indicated 


SHAVING 

Diagonal shaving, now used widely in the auto- 
motive industry, has cut shaving time 50°‘, in three 
years through automatic loading, shorter cutting 
and handling time. 

As an example, four modern shaving machines 
replaced eight conventional shavers in an Indiana 
transmission plant. The new machines shave 200 
idler gears per hr, require less floor space and han- 
dling, and vastly improve product quality. The rela- 
tively new replaced gear shavers were transferred to 
another department for shaving spare parts, and 
other types of gears that were not previously shaved 





Threads are made by a half-dozen methods, includ- 
ing single-point chasing, die-cutting, milling, hob- 
bing, grinding, and rolling. Perhaps because there 
are so many, all have shown much recent improve- 
ment. It is necessary to consider all methods in plan- 
ning modernization, and to select the process most 
suited to the particular case. One type of machine, 
for example, cuts with a single-point tool, making 
many passes at very high speed, another uses six 
single-point tools which rotate about the work 
(long screws) to cut at 5900 fpm. There are also 
diamond- or crush-dressed plunge-cut thread- 
grinding setups, plus centerless grinding of studs 
and headless screws. Rolling is not a machining, but 
a forming, process; it must, however, be included 
in any discussion of threading because of the variety 
of forms and product types now produced in this 
way. 

Tapping, too, is developing rapidly. Standard ma- 
chines now incorporate leadscrews for close-toler- 
ance work, and the leadscrew may be dressed by a 
solenoid-actuated halfnut to avoid backlash. In such 
cases, depth control may be incorporated to 1/10 
revolution. 

Threading at 2000 rpm is a daily achievement by 
one manufacturer. A body-bound bolt, 1/38 in. in 
dia, of SAE 1040, is machined complete ‘including 
threading and cutoff, at 2000 rpm in a ram-type, 
turret lathe. Diameter tolerance is held to 0.001 in., 
finish 15 micro-in. Carbide-tipped chasers in the 
diehead produce a thread to Class III, at about 
690 fpm. 

A Reed thread roller at Cummins Diesel increased 
output from 100,000 to 800,000 per year of precision- 
threaded cylinder-head and main-bearing studs. 
Replacing an older machine, it paid out in 1.1 years. 
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Product quality is higher, Class 4 tolerances are held 
at 900 per hour production rate, and a high per- 
centage of scraps is eliminated 

Saco-Lowell installed a Reed A23 thread rolle: 
for a 21/32-in., 14-tip, class 3 male thread. Time 
cycle is 5 sec, 3% times as fast as formerly. Two old 
turret lathes were retired by this installation. Simi- 
lar thread rollers are used for fluting, the end prod- 
uct so accurate and finish so smooth that only cen- 
terless grinding of crests is required. Knurling is 
similarly done, releasing six lathes. Tolerances are 
held to 0.001 in., although knurling increases bar 
diameter 0.020 in. 

Many unusual jobs are now being done on thread 
rollers. For example, a 2%s-in.-long thread, %- 
33 1/3, is rolled on a phonograph feedscrew at 1200 
per hour. Thread form is 29° Acme, and an 0.003-in. 
PD tolerance is maintained with runout of 0.0008 in 
total indicator reading. Rolling is done by in-feeding 
to a special dieholder 2% in. wide 

A butane charger nozzle with only 0.012-in. walls 
(SAE 1010) has a 10-32 NF thread rolled on the 
outside at 3300 per hour. A shoulder beyond the 
thread at one end, and a collar at the other, pro- 
duced in forming, prevent collapse or flaring 29 
Acme threads, 0.310 OD, are rolled on opposite end 
of a windshield-wiper worm shaft, one left and one 
right, at a rate of 900 to 1200 worms per hour. Ratio 
of major diameter to thread depth is 6 to 1 An 
odd-shaped automotive gear-shaft forging has a 
knob at one end. A special cap over the end support 
the part in a ball-bearing bushing so threads can 
be rolled at 600 pieces per hr. The thread is %-14 
NF-3 on a shaft 7% in, long ... A diecast cup with 
1-20 NS-2 thread rolled on the periphery is hopper- 
fed to permit output above 1800 pieces per hour 
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MACHINING TIME for a 20-in. heavy-duty lathe bed with 96-in 
centers was slashed from 40.7 to 21.6 hr by replacing earlier equip 
ment with this 60-in. double-housing Gray planer. Production was 


PLANING AND SHAPING... 


Pla. FIRES 


thus increased 189% On a similar bed, but with 144-in. centers, 
machining time was cut from 48.6 to 29.2 hr, a production increase 


of 167% 





Carbide tooling is back of the higher speeds that 
characterize the latest planers, for they forced a shift 
from the old reversing dc motors to adjustable-volt- 
age mg sets with dynamic braking of the table. As 
high as 300 fpm is now in relatively common use, 
and 400 and 450 fpm will soon be available. Prob- 
lems in lubrication of ways have been licked to 
permit this as well. 

More accurate setting and feeding are possible 
with modern counterbalanced cutting heads, control 
are grouped for easier operation, and drives are 
more compact. Welded tables are being considered 
to reduce reversed weight, and the suggestion has 
been made that two tables on the same bed will 
permit one to be loaded while the other is unde 
the tools. 

Planer speeds and feed ranges have approximately 
doubled in the last ten years. Horsepower available 
for metal removal on smaller machines is up about 
50°;, on larger machines as much as 100%. Simpler, 
more convenient controls, greater precision and 
many additional attachments have all helped to 
reduce operator effort and increase productivity 
150° at least. In typical examples, new machines 
made these savings: 150°, 350°), 7339, 204%. 

On frog and switch planers, increases were 600% 
and 240°. Another maker reports that a 1940 job 
that required 18 men is now done by three. A good 
average would be 80°) increase. 

Shaper productivity with carbides is up about 
20°), but carbides are on only 20° of jobs 

A new 36-in, 16-ft open-side planer recently re- 


B22 


placed a 19-year-old unit of comparable size. In- 
stalled cost was $29,860, while the old machine can 
be sold for $6000. The capital cost of keeping it an- 
other year is $1000 in loss of salvage, plus $600 
interest, with an annual operating inferiority of 
$4055. 

The new planer permits the use of carbide cutting 
tools and higher speeds (180 fpm on the cutting 
stroke and 300 feet on the return). Labor saving on 
the planing operation was estimated at $1525 a year, 
and estimated direct-labor saving was $2500 annu- 
ally. Saving in maintenance and floor space totaled 
$260. 

With the defender’s adverse minimum of $4655 
and the challenger’s figure of $4929, the signal fo: 
replacement was decisive. 

Replacement analysis at Barber-Colman Com- 
pany comparing a new 32x36x144-in. Rockford 
Hydraulic Shaper-planer and a 31-year-old, 10-ft 
planer in the toolroom showed cost of the new ma- 
chine with side head and hydraulic unit to be $16,854 
installed. It would complete a 10-ft stroke cycle in 
11 sec, against 17 sec for the old machine, had a 20% 
longer bed, hence could turn out 40 to 50% more 
work. Direct labor saving was estimated at $2490 
per year with the new machine. The old planer 
required $1150 worth of repairs, had cost $191 per 
year for maintenance. Apparent capital cost for the 
old machine was $3206 per year, for the new ma- 
chines $3033—or a gain of $236 the first year for 
replacement. While this was small, it indicates the 
advantage of replacement, even on a toolroom ma- 
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chine where productivity is rather hard to define. 

A vertical shaper to spline valve-body guides, 
purchased by Chapman Valve, for $24,000, cut pro- 
duction time 50% over previous methods. 


BROACHING... 





Broaching speeds, which have been hovering around 
90 to 100 fpm, may soon be pushed up. One new 
machine type is said to be able to achieve 250 fpm 
for cutting titanium, aluminum alloys and the like— 
and is an electrical-drive horizontal rather than 
the hydraulic verticals that have been commonest in 
recent years. Carbide tooling is coming in, as sep- 
arate interchangeable teeth on big surface broaches, 
and as blades on smaller ones. Intertooth spacing is 
being increased on tools designed for “sticky’’ ma- 
terials, and strokes in some cases are being extended 
to 200 in. to accommodate them. 

Broaching tools have been improved in design so 
they give more parts per grind, fixtures are faster 
and frequently include automatic loading and clamp- 
ing, maintenance downtime has been cut by use of 
lower hydraulic pressures and better systems, and 
increases in weight of as much as 25% have in- 
creased rigidity, thus lengthened tool life. Tools are 
being designed to remove more stock per tooth, in 
some cases by application of replaceable inserted 
carbide-tipped teeth and carbide blades. Loading 
time has been eliminated as a cause of machine idle 
time by using double or triple slides or fixtures so 
one part or group of parts can be loaded while 
another is being broached. In one case, addition of 
a gravity chute feed, hydraulic transfer slide and 
automatic continuous broaching cycle increased pro- 
duction 647, in other cases as much as 125%. 

Automatic cycling, control, fixtures, feeding, and 
chip conveying are all coming along. Speed may 
now be varied during the stroke on some types, to 
permit roughing and finishing in the same pass; this 
saves time and prevents work hardening of mate- 
rials like titanium. More-closely guided rams, plastic 
ways, heavier fixtures, and adequately preloaded 
tables are among new machine elements. 

Internal broaching is also moving ahead rapidly. 
One recent large machine broaches internal teeth 
on big ship-drive ring gears, the gears being fed 
around it in a cycle time about a tenth of that pre- 


viously attained. High variable-speed ranges are 


coming in to make full use of carbides, low variable 
peeds to cut jet alloys, ane broaches to fit into con- 
veyor lines are now available 

To produce a shot-gun slide, Remington Arms re- 
quired five separate milling and one _ broaching 
operation. Three operators and one setup man pro- 
duced one part in 10.8 minutes. Remington pur- 
chased a Cincinnati 30-ton 96 in. stroke horizontal 
2-way Hydro-Broach with one operator using the 
left-hand broaching column for the gun slide and 
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Two G & L Hypro double-housing planers handle 
semi-steel castings (30 to 40° steel) at speeds of 
240 to 300 sfpm, with depths of cuts from ‘4 to 1 in., 
and feeds from 0.045 to 0.125 in 





OLD MACHINE NEW MACHINE 


A. Duplex Miller A. 5/54 Vertical S.R. Hydro 
Age—6 years Broach 
Salvage value $4,000.00 Cost $16,682.00 

B. Vertical Drill Press 
Age-—20 years Est. salvage value $1500.00 
Salvage value $400.00 


Service life-—12 years 


Salvage ratio 9% 


NEXT YEAR'S OPERATING ADVANTAGE 
OLD NEW 

ELEMENTS MACHINE MACHINE 
$11,151.00 
Indirect labor 1,000.00 
Maintenance 250.00 
Floor space 150.00 
Spoilage 50.00 


Taxes and insurance 


Direct labor 


$12,601.00 
$12,001.00 
Loss salvage value 1 year 500.00 


Operating inferiority 


Interest at 10% on salvage value 440.00 


$12,941.00 


Adverse minimum (old machine 


NEW MACHINE 5/54 VERTICAL S.R. BROACH 


$1,668.20 
1,835.02 


Interest at 10% on investment 


Factor of 11% per formula 


$3,503.22 


Adverse minimum (new machine) 


ANALYSIS: REPLACEMENT JUSTIFIED 





A TEXTILE-MACHINERY MANUFACTURER in Reading, Penna, was 
milling textile cams on a duplex miller with simple index base 
Cams were stacked four high, so removing and loading time was 
gained during milling of the parting face. Then a multi-head vertical 
drill fly-cut the bore and drilled a hole. Current requirements was 
for 189,000 cams per year (450 each on 35 machines per month 
At a rate of $1.65 per hour, cost of milling was 0.013, for drilling 
and boring 0.028, and for hand scraping 0.058, a total of $0.099 
per cam, or $18,711 per year 

With a new Cincinnati 5/54 SR broach, drilling was figured at 
0.03, broaching at 0.01 per piece, a total of $0.04 per cam, or 
$7,560 per year for labor. Thus $11,151 saving could be made in 
lirect labor. Here is the rest of the analysis, on the MAPI basis 


production rose to 72 parts per hr, or 0.72 min pe 
piece, an increase in production of 1500% with an 
efficiency of 85%. The same operator had mounted 
in the right-hand broaching column a gun-shot re 

ceiver which was simultaneously broached, yield- 
ing a total of 144 parts per hr. MAPI analy 

this job indicated a saving of $6,355 per year. Thu 


the gun receiver was machined free of charge 





INTERNAL GRINDERS 








Pte 











SURFACE GRINDERS 


@ Whether your products call for internal grinding, 
3 Ways to 


horizing or rotary surface grinding operations, there’s a 


Heald machine that can help you do the job faster, easier 
and at lower cost — and with the highest accuracy and 
precision, too. 


For these three complete lines of Heald machines have 


p R EC | S | 0 N Fl N | S H | N G repeatedly proved their ability to speed production and 


cut unit costs — on long or short runs, simple or complex 


parts, singly or several at a time. 
Remember — when it comes to precision finishing, 


It Pays To Come To HEALD. 


THE HEALD MACHINE COMPANY 
WORCESTER 6, MASSACHUSETTS 


Offices in Chicago * Cleve'and * Dayton * Detroit * Indianapolis * New York 





BARDONS & OLIVER Turret Lathes 
and Cutting-Off Machines 


@ 
FOR MAXIMUM PRODUCTION! 
* 


The five sizes of RAM TYPE TURRET LATHES cover bar 
work from five-eighths inch diameter, five inches turn- 
No. 3 UNIVERSAL RAM ing length, to four and one-half inches diameter, fifteen 
TYPE TURRET LATHE inches turning length; swing from eleven and one-half 
inches to twenty-one and one-half inches. Many time 
and labor saving features make each an outstanding 

producer in its range of work. 


THE NO. 21 AND NO. 22 SADDLE TYPE TURRET 
LATHES are exceedingly powerful and rigid for fast 
production on larger and heavier bar and chucking 
work. The hydraulic speed preselector, the power 
traverse to both the cross slide carriage and the 
saddle, the hydraulic collet chuck and bar feed in 
combination with many other eminent features make 
these machines leaders for fast production. 


are 


THE EIGHT SIZES OF CUT-OFF MACHINES range 
from 2” to 16” and are built as automatic, semi- 
automatic and hand operated. Each size in this 
comprehensive line is outstanding for maximum 
productive capacity and remarkable ease of 
operation. 


AUTOMATIC LOADING TABLES are available for 
use with each of the above eight cutting-off lathe 

sizes. 
No. 33 & 34 f If your production problem involves turret lathes 
CUT-OFF MACHINE or cut-off machines, send us blue prints of your 
work and our engineers will submit a proposal. 





No. 22 SADDLE TYPE 
TURRET LATHE. 


BARDONS ¢& OLIVER. Inc. 


1134 WEST 9TH STREET ° CLEVELAND 13, OHIO 
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with 


MOR-SPEED 


MACHINES 





562 Connecting Rod Caps per Hour 


Hand-clamped in pairs, forged steel (SAE 
1041) connecting rod caps are rough spot 
faced, finished spot faced and countersunk 
... 4 total of 12 operations on the two parts 
... ata rate of one part every 614 seconds! 
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Automatic Piston 
Balancing Machine (hand loaded) 


Where a lower production rate exists 
this model provides extremely accurate | 
balancing on a semi-automatic basis 
Pistons are fed and removed by hand 


all other operations are automatic 


You can be sure of savings... positive of pro- 
duction... when you turn a multiple drilling, 
reaming, tapping, boring problem over to 
MORRIS. Although each Mor-Speed Machine 

is designed to save time, money, handling, floor 
space and capital investment . . . all are built 
from standard units to do a special job. The 
result is more completed parts—in less time— 
at lower cost. 


If your work involves multiple drilling or 
similar operations, in any combination, on any 
type of part, consult Morris Engineers. 

They'll help you meet production demands 

and shoot holes in cost figures at the same time, 


MORRIS MACHINE TOOL COMPANY 
933 HARRIET STREET, CINCINNATI 3, OHIO 
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boring 


reaming 


MOR-SPEED Radial Drills 


Designed for fast, economical drilling 


featuring sustained accuracy and long 
service life 





facing and tapping 


Re 
* < 
Ge ce 
os 
“ 
? 
yee. Am, “ 


Completely Automatic 





Piston Balancing Machine 


Fed to the machir 


pistons. are balance 


pius-df-minus one 
autonvatic ally to t 
veyor. Production 
parts per hour 


human hands 


J to an accuracy of 
gram and then fed 
he discharge 
ranges up 


unt ic hed 


e by a 


guard PRECISION in the 


Micro-form 
pw me nab ge 121 
grinds preci- 
sion 1 4 both 
flat and circular 
directly from large 
scale dr , $8¥- 


Micro-form 
Grinder, Model 122 
with 


a 
combination 30 
power microscope 
and viewing 
screen. 


Thread and Form 
Grinder, Model 133 
uses the mult- 
ribbed wheel prin- 
ciple to grind small 
precision threads 
and intricate forms 
on a high produc- 
tvon basis. 





Precision Thread 
and Form Grinders 

100 Series, pro- 
duce precision 
threaded elements 
and cylindrical 


the diamond 
dressed multi- 


ribbed wheel or 
the single point 
wheel method. 


[| 


Special machine tools are a Sheffield 
specialty, such as this one of 12 jet 
turbine shroud grinders placed in opera- 


tion within the fast six months. 


Idler and motorized type Crushtrue de- 
vices are available for forming grinding 
wheels on standard surface grinders. 





Self-truing Motor- 
ized Crushtrue De- 
vice forms surface 
rinder wheels for 
he grinding of flat 
form tools, etc. of 
the highest preci- 
sion and uniform- 


L_| 


The Sheffield 
Crushtrue Roll 
Bank plan pro- 
vides Rolls for pro- 
duction use while 
worm rolls are en- 
route to Sheffield 
for re- grinding and 
re-ground rolls are 
enroute from Shef- 

for use. Nom- 
inal exchange 
charge. 


Gear and Spline 
De-burizers deburr 
or chamfer up to 
300 gear teeth per 
tninute. Applicable 
to spur, helical, 
hypoid, bevel and 
herringbone gears 

also multi-start 
worms. 





Gear and Spline 
Chamtering Ma- 
chines chamfer, 
burr or recess the 
ends of gear teeth 
at high production 
tates—ideal for 
short runs and 
quick changeover. 


Contract Manufacturing Division is pre- 
pared to produce precision threaded ele 
ments and formed parts to augment your 
own manufacturing facilities. 


two workheads for mass production gear 


Style “C" Gear and Sefine Chamferin 
[ machines have two cutter spindles an 
manufacture. 





CHECK THE BOX [ot for any piece of equipment or service in which you are interested. 


Tear this out, attach it to your letterhead, mail to Sheffield, and detailed engineering data will be 
Machine Tool Division + The Sheffield Corporation 


forwarded. Dayton 1, Ohio, U. S. A. 
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Precision-Pak with die heads and 
collapsibie taps automatically taps 
holes up to 4” dia., cuts external 
threads up to 34” dia.— also bores 
and reams. Lead accuracy assured 
hy precision lead screw. 


Non-rotating Tangent Die Heads, 
Type “TLC”, with pull-off snap 
trip and quick change chasers, cut 
straight threads “" to 2° dia 


Semi-receding Pipe Taps, Rotat- 
ing or Non-Rotating, with taper 
receding action, cut 1” to 6” taper 
pipe threads. May be arranged for 
straight threads also. 





Rotating Die Heads, Type “ORB” 
with snap action trip and quick 
change radial type chasers, cut 
straight threads 4" to 5” dia. 


New 4 in 1 Type “ACB” Die 
Heads, Rotating and Non-Rotating 
feather action trip, cut straight 
threads 4" to 4” and tapered pipe 
threads ‘%” to 3 


Type “L” Machine Taps, Rotating 
or Non-Rotating, with 18 inter- 
changeable nose pieces and 2 
bodies, cut a range of straight 
threads to 6%" dia 


For more complete information 
on Sheffield-Murchey thread- 


ing tools, get in touch with your 


local representative or write 


for Catalog MU-153. 
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Non-rotating Die Heads, Type 
“OLB” with pull off snap trip and 
quick change radial type chasers, 
cut straight threads 4" to 5” dia. 


Solid Adjustable Taps “EHB” and 
“RHB" with removable chasers 
cut threads 14” to 5” dia. ideal 
for salvage work 


Tangent Chaser Micrometer Set- 
ting Fixture provides longer chaser 
life and better threads through 
more accuracy in seiiing chasers 
in thet hoiding blocks. 





Rotating Die Heads, Type “TRB” 
with snap action trip and quick 
change Tangent chasers, cut 
straight threads %" to 2° dia. 


Standard Collapsible Machine 
Taps, Rotating or Non-Rotating 
with easy size adjustment, cut 
straight threads 1%" to 7” dia 


Universal Chaser Grinding Fixture 
for use on either a surface or 
cutter grinder assures accuracy in 
grinding chasers of all types 


Murchey Division, The Sheffield Corperction 
Deytea 1, Ohio, U.S. A. 








about Thread Rolling 
It will PAY you to Know . . 





Thread Rolling .. . as a Primary Operation 


with Reed Thread Rolling Attachments 
on Screw Machines and Lathes 


Reed Thread Rolling Attachments are currently built in four popular 
standard sizes and designed to operate from the cross slides of auto- 
matic screw machines and automatic lathes. Each size is adjustable 
to accommodate an infinite range of work diameters within its capacity 
and consists of two units . . . a head and an adapter. 


For more than 100 sizes of machines 


The heads are of compact rigid design and are assembled to an 
adapter by a floating swivel connection. Four standard heads make 
possible the selection of an attachment that will provide the maximum 
thread rolling capacity within the tooling sectors of more than 100 
sizes of single and multiple spindle automatic screw machines. 


A large assortment of adapters are available for more than 300 cross 


slide applications. 


with Reed Cylindrical Die 
Thread Rolling Machines 


Reed Cylindrical Die Thread Rolling machines, using three 
dies, have made possible interchangeable manufacture of 
threads on component parts where close tolerances once 
made selective assembly a costly requirement. Reed ma- 
chines are easy to set up and simple to operate econom- 
ically. Their unusual range and flexibility provide for a 
wide variety of applications. Since standard vertical and 
horizontal model machines are available, it is possible to 
select the kind of machine best suited for a specific re- 
quirement. Standard machines have various work diameter 
capacities up to 4 inches. 


REED ROLLED THREAD DIE CO. 


THREAD ROLLING MACHINES and DIES « KNURLS ¢ THREAD ROLLS 
Worcester, Massachusetts, U.S. A. 


Sales Offices in: BUFFALO * CHICAGO . CLEVELAND . COMPTON, CALIF, . DETROIT e@ ENGLEWOOD,N. J 7 HOUSTON 
INDIANAPOLIS e@ MILWAUKEE © MONTREAL e@ NEW YORK CITY e@ PHILADELPHIA e PITTSBURGH e ST.LOUIS e YRACUSE @ TORONTO 
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new Gleason machines 


_TO MODERNIZE YOUR GEAR MANUFACTURE | 


Gleason Works - Rochester 3, N. Y. 





, Straight Bevel 
CONIFLEX Generator 


for cutting straight bevel gears from 16 DP to 3 DP, 8'2" diameter, 1°%" face. 


APPLICATION: 


Completing of generated gears and pinions for volume production or 
small quantities 


ADVANTAGES: 
Increased productivity—all gears completed from the solic blank in 
one operation . . . Highest quality - CONIFLEX tooth form fully 


interchangeable with that produced on Gleason two-tool generators 


FEATURES: 


Cutting is done by two interlocking disc-type 9” diameter cutters 
Small number of cutters covers entire machine range Set-up and 
tooth development are simple New generating method results in 
maximum cutter life, excellent finish, and high efficiency of the 
completing cycle 
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GLEASON WORKS ROCHESTER 3, N.Y. 


Wa, 
Mccoy 





for cutting ZEROL’ bevel, spiral 





Hypoid Generator 


bevel, and hypoid gears up to 4 DP, 8" diameter, 1'4" face. 


APPLICATION: 


Completing, or separate roughing and finishing, of generated gears 


and pinions for volume production or small quantities 


ADVANTAGES: 

Increased productivity—much faster rates are possible on finishing 
and wider range of work can be completed in one operation 
Improved quality Set-up and tooth bearing development pro 


cedures are simplified 


FEATURES: 
Use of cam-actuated generating motion increases cutting cycle ef 
ficiency ... New type cutter spindle mounting gives greater rigidity 


. permits easier cutter truing on generator Machine settings are 


simplified and permit use of all current spiral bevel, ZEROL bevel 


and hypoid gear cutting systems 


GLEASON WORKS LEASON ROCHESTER 3, N.Y. 
“omy 





No. 
Angular Hypoid Tester 
for bevel and hypoid gears up to 41," diameter. 


APPLICATION: 


Rolling test of composite tooth error, as well 
as power running test. 


ADVANTAGES AND FEATURES: 

More precise testing over a wide range of 
gear specifications . . . Three sizes of inter- 
changeable spindles available for various gear 
sizes ... Recording unit makes permanent 
chart of test results . . . Electric drag brake 
and wide range of speeds provided for run- 
ning test. 





No. 
Spur Gear Tester 


for spur and helical gears up to 41." center distance. 


APPLICATION: 


Rolling test of composite tooth error, as well 
as power running test. 


ADVANTAGES AND FEATURES: 


One tester now provides both of above types 
of test for small egur and helical gears .. . 
Same features as No. 104 Angular Hypoid 
Tester—three spindle sizes, electronic record- 
ing unit, power testing facilities ... Wide 
range of adjustments provided to accommo- 
date various gear sizes and specifications. 





No. 
CONIFLEX Cutter Sharpener 


APPLICATION: 

Sharpening disc-type cutters used on No. 2A 
and No. 104 Straight Bevel CONIFLEX 
Generators. 


ADVANTAGES AND FEATURES: 


Wet grinding, with automatic stroke and feed 
control, assures longest cutter life . . . Exact 
sharpening angles are easily set and main- 
tained . . . Machine set-up and changeover 
are simplified, for faster, more accurate, 
sharpening. 
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GLEASON WORKS - ROCHESTER 3, N.Y. 








DEVLIEG or DETROIT 


MAKERS OF 


Yine Machine Jools 


Brings you a new comprehensive 
Catalog featuring the latest 
range of Spiramatic Jigmil 
Precision Boring and 

Milling Machines... 











Prectston 
frlws 


a . ) Production 
Ct pecuntare i . & ree 


| g1GLESS 
10% 
\r— 4 


A request 

on your company 
letterhead will 
bring a free 
copy of 

this catalog! 


for the latest developments 
in precision boring equipment . . . consult ‘ | | f G OF p FT R () | T 


DE VLIEG MACHINE COMPANY 450 Fair Avenue, Ferndale, Detroit 20, Michigan 
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ROTARY & STATIONARY DIE "HEADS 


A LANDMATIC Hardened and Ground Head is 
shown threading sucker rods to API tolerances 
at the Axelson Manufacturing Co. (Division of 
Pressed Steel Car Co.) | 1/16" threads are cut 
on 4621 SAE steel rods at 25 surface feet per 
minute, with 1500 pieces produced between chaser 
grinds. This is one of 102 sizes and styles of 
LANDIS Threading Heads designed for commercial 


and precision threading 








PIPE 2"BOLT THREADIN MACHINES 


A #4 LANDMACO Threading Machine is shown cutting 
12" 12 pitch UN threads 2 29/32" long on Unbrako 
socket head screws to Class 3 fit at The Standard 
Pressed Steel Co. This is one of 90 sizes and styles of 
LANDIS Threading Machines, having a bolt range from 
3/16" to 6" and a pipe range from ‘g"’ to 20” 








oe 





CENTERLESS THREAC GRINDING 


Five threading passes have been eliminated in the production 
of slack adjuster gear worms at Bendix-Westinghouse by 
using LANDIS Centerless Thread Grinder 3'%4 pitch threads 
are ground on gear worm blanks of alloy steel heat-treated 
to 285-311 Brinell hardness in one roughing and one finish- 
ing pass These LANDIS Thread Grinders will thread all 
diameters from 1/16" to 434 1 

: 


B32 


| 
WIDE RANGE COLLAPSIBLE _— 


The LANDIS ALT Tap, shown threading brass va 
pounds test pressure at the Combination Pum, 
the LANDIS Tap detachable head featu 

Tap to thread nine diameters between | 

one of 130 sizes and styles of LANDIS stat 
furnished for Tapered or straight threading, 

to 13348" 
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CUTTING 
‘GRINDING 
“TAPPING 


Nese 


Here is a Complete Line Nt 

Thread Generating Equipment -\ 

and 50 Years of Engineering, Re\ 
search, and Production Experience’. 
to Help You Produce Those Threads \ 


FASTER—BETTER—CHEAPER. \ 
\ 


-LANDIS Machine (0: 


a 


WAYNESBORO PERNSVYLUATIA 
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B-L-H MACHINE TOOLS 








NILES VERTICAL BORING 
AND TURNING MILLS— 
10’ 12’ 14’ 16’ 20’ 30’ 
and 43’ (shown above) 





NILES RAILROAD TOOLS— 
Hydraulic Car Wheel 
Lathe (at left); 

End Drive Axle 
Lathe; Hydraulic 
Centering Machine; 
Hydraulic Diesel 
and Car Wheel 
Borers; Hydraulic 
Axle Burnishing 
Lathe 


HAMILTON WORKS 
HAMILTON, OHIO 


BALDWIN- LIMA 
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for modern speeds and automation 
fuggedly for lasting precision ENGINE LATHES 


RAILROAD TOOLS 


HAMILTON 


MECHANICAL PRESSES 


















SALES OFFICES 





CHICAGO 4, ILL WASHING/ON 5, D.C. 
80 E. Jackson Bivd 642 Wyatt Bidg 
Phone—Harrison 7-3750 Phone —Executive 3858 









DETROIT 2, MICH PITTSBURGH 19, PA 
NILES HEAVY ENGINE LATHES— 425 Curtis Bidg 643 Union Trust Bidg 


40", 50”, 60", 72", 84", 96" and la sizes Phone—Trinity 5-91 54 Phone— Atlantic |-4896 
NEW YORK 17, N.Y 
60 E. 42nd St 
Phone —MUrray Hill 2.4747 








AGENCIES 













BIRMINGHAM 3, ALA. CAMBRIDGE 42, MASS. 
Quinn & Quinn The Robert E. Morris Co 
1718-22 Comer Bidg 51 Haywood St 





Phone—4-5676 






MINNEAPOLIS 2, MINN 








LOS ANGELES 58, CAL. Charlies W. Stone Co 
Niles-Bement-Pond Co 1019 Marquette Ave 
Pratt & Whitney Div Phone—Geneva 863) 











2675 Santa Fe Ave 

Phone—LU 81 87 MOUNT VERNON, N.Y 
SAN FRANCISCO 7, CAL. Harrington. Wilson- Brown Co. 
Cc. F. Bulotti Machinery Co OMAHA. NEB 

475 Fourth St Cardinal Supply & Mfg. Co 
Phone—Sutter 1-1006 427 Sunderiand Bidg 






DENVER 2, COLO 
Overgard Machine Too! Co 
838 Symms Bidg 
Phone—Cherry 3309 





PHILADELPHIA 2, PA 

W.E. Shipley Machinery Co, 
Morris Bidg 

1421 Chestnut St 

WEST HARTFORD 7, CONN Phone— Rittenhouse 6.4546 
















































Robert E. Morris Co 
967 Farmington Ave.,Box 4) OALLAS 1, TEXAS 
pin. 0.0nee C. J. Harter Machinery 
1501 Gulf States Bidg 
CHICAGO, ILL 
HAMILTON T HAMILTON) Bryant Mach. & Engr. Co noUsTON, Texas 
’ a 400 W. Madison arter achinery 
MECHANICAL _ Phone—Dearborn 25566 3838 Navigation Bivd 
PRESSES— INDIANAPOUS 4, IND Phone—FA 4385 
single, double and a ~<*~yapiaenai SALT LAKE CITY 1, UTAH 









J. M. Grisley 
375 S. W. Temple St 
Phone—4-5142 


108 E. Washington St 
Phone— Market 449) 


NEW ORLEANS 12, LA 


triple action presses for 
metal forming and 
stamping; also open 































back inclinabl Kelleher Engineering Corp SEATTLE 4, WASH 

ck inclinable presses, ies 604. hieeeeaiional Hallidie Machinery Co 

rail presses, welding Trade Mart 2726 First Ave., South 
Phone—Tuiane 0369 Phone-—Main 265 


presses and die fitting 
machines. 






For full information on these B-L-H 
Machine Tools see our 12-page 
catalog in Sweet's Machine Tool 
Catalogs . . . or 


- HAMILTON Wants 
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a Grinders 









Machine output increased 4 times 


Separate grinding operations for the three 
diameters and three blending radii of front 
wheel spindles are now combined into one on 


modern Landis Plain Grinders 


171 


LANDIS 


precision grinders 





Flexible operation cuts setup 
time—output up 37% 


Modern operating features of 
Landis Universal grinders make 
these savings possible by reducing 
scrap loss and cutting setup time. 


Cut Costs and Increase Output 


25% over-all savings by replacing 
obsolete plain grinder 


Gives double production with 
half the machines 


The modern high production features of 

Landis plain grinders jumped produc- Heavier cuts possible on modern Landis Centerless 

tion of these tap blanks from 280 to 400 Grinders enable an automotive plant to grind gear- 

per day. Semi-automatic cycle includes shift rails at a faster rate. Jump in output is from 2300 

hydraulic infeed and timer. to 4800 pieces per day with only two machines 
instead of four. 


Eliminate extra grinding operations 


Modern operating features 
increase output 40% 


Grinds 3 diameters and a shoulder in one operation on a 
modern Landis Type IW Multiple Wheel Grinder. Con- 


centricity assured by grinding all diameters at one setup 


Grinding time reduced 30% on 
large modern grinder 


Production: 210 pieces per hour 

Hydraulic feeds and timed grinding cycle of 
modern Landis 4’ Plain Grinder ircreased 
output of armature shafis. Replaced hand 
operated machines. 


Modern Landis Grinder permits heavier cuts on 
printing press cylinders; eliminates extra passes 
once required. 


LANDIS TOOL company / WAYNESBORO, PENNA 





In grinding... 


NEW NORTON 4” TYPE CTU Semiautomatic, in 12” and 18” work- 
length capacities, rounds out the Norton Cylindrical Grinder Line. Like 
the larger 6” and 10” CTU’s, it offers you a unique combination of 


speed, accuracy, flexibility and sturdiness. All Norton CTU Semiauto- 
matics have “one lever’ control of automatic time cycle which reduces 
operator attention merely to loading and unloading. Catalog No. 531 


“WUC OF COL" om 


from Norton 


Norton 
* . . + 
grinding and lapping machines , 
H NORTON HYDRAULIC SURFACE GRINDERS, designed h both hand 
add value and profit and hydraulic table traverse and ons feed, poe ate bho pe sr 


smoothly and speedily. Convenient controls and easy accessibility keep 


to everything they produce operating and maintenance time low. Such extras as a permanent mag- 


net or direct current type chuck, wet grinding attachment or individual 
dust exhaust system help make a good basic machine better. Three sizes: 
6,8”, and 10”. Write for Catalogs 954 (6); 190 (8"") and 1745 (10"') 
Only Norton offers you such long experience in both 
grinding wheels and machines to help you produce more 
at lower costs. Norton really gives you the “Touch of 
Gold” that increases product value and adds to product 
profit. 
Take advantage of this experience to discuss with us 
your present grinding problems or your post-emergency 
production to fit tentative delivery schedules into your 
future plans. 


To Economize Modernize With NEW 


NORTON 


GRINDERS and LAPPERS NORTON TYPE 16FC VERTICAL LAPPER produces either flat or cylindri- 


cal work to a high degree of dimensional accuracy, parallelism and 


Making better products to make other products better finish. Widely used for such work as diesel injector parts, plug gages, 


size blocks, sides of small bearing races, pump gears and plates and other 
parts. Other Norton lappers are available. Write for Catalog 212 and 
General Catalog 184.3, 
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Norton 
Grinders and 
Lappers 


The world’s 
most complete line 


NORTON UNIVERSAL GRINDERS are so flexible they handle almost an 
endless variety of jobs. Compound swivel arrangement allows you to set 
and feed the wheel at any angle. External, internal, face or angular 
wheelslide operations come easy with Norton Universal Grinders. Four 
sizes: 10x20” and 12”, 14”, or 16”, each with work length capacities of 
$6" 48", or 72. Write for Catalogs 170 (10x 20") and 1668 ise”, 3a", 


16”). 


NORTON ANGULAR WHEELSLIDE GRINDERS are semiautomatic ma- 
chines which simultaneously grind thrust surfaces and adjacent diam- 
eters to finest accuracy and finish. By eliminating the need for an extra 
operation, they cut over-all production costs. “One lever'’ control of 
automatic time cycle, as in CTU's, helps operators produce more with 
less effort. Two sizes: 6x18” and 10x36”. Catalogs No. 533 (6"x18"’) 
and 1793 (10"736") give you more information. 


NORTON NO. 20 CUTTER AND TOOL GRINDER, with its tilting 
wheel head, is the most versatile machine in its class. Wheel head tilts 
15° above or below horizontal . . . may be swivelled 360° in a horizontal 
plane. Integral motor cartridge type spindle, duplicate controls for front 
or either-side operation are other features that make this machine first 
choice for toolroom grinding. Write for Catalog 189, 


ONLY NORTON OFFERS YOu 


OVER 50 


Abrasives 
and 
Grinding 
Wheels 


NORTON COMPANY . 


District Sales Offices: Hartford . New York 


In Canada: J. H, Ryder Machinery 
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versal Tool and Cutter Grinding 
Multipurpose Grinding . 
Crankshaft Grinding 
Grinding ° 


MACHINE DIVISION 


a OF COMBINED EXPERIENCE IN: 


Machines for Cyiind;; _ 
Grinding : Cylindrical Grinding * Surface 


Cylindrical and Flat Lapping - Uni- 
* Universal 
Specialized Grinding .« 
+ Cam Shaft and Cont 

Roll Grinding. - 


: + WORCESTER 6, MASS 

eveland . Chica m 
go . D 

Co., Ltd., Toronto 5 i 





GEAR CUTTING 
GEAR FINISHING 


Complete Equipment 
For Gear Production 


GEAR LAPPING 








ONE SHEAR-SPEED* 
cUTS 
CATERPILLAR CLUSTERS 


*Registered 
Trademark 


In ONE HOUR, one SHEAR-SPEED shaper cutter cuts 
as many teeth on these final drive gear and pinion 
clusters as were cut by previous methods in EIGHT 
HOURS at Caterpillar Tractor Co. Less floor space is 
required, and the Shear-Speed has no trouble keeping 
up with production requirements. Both gears are cut 
on the same Shear-Speed. 


The blank weighs 70 pounds -20 pounds of metal is 
removed in cutting the teeth. Cutting time for the 
10.372” diameter, 27 tooth gear is 7.5 pieces floor to 
floor per hour; the 12 teeth on the 6.097” diameter 
pinion are cut at the rate of 6.5 gears per hour. 


Twenty-one complete gears were produced in 8 hours 
by previous standard hobbing and shaping methods on 6 
machines. Diametral pitches are 2.750 on the gear and 
2.413 on the pinion. Face widths are 2'%6" and 4%«' 


PRODUCTION HEADQUARTERS 





or” SS ea 


RAM TYPE 
LATHES | ~ SADDLE TYPE ont wee Be 
RON aa £5 eS are 


= se ; wr” 
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TURRET 





NO. 3 UNIVERSAL 


it. 
re 
- ; Pd : . 
" NO. 2 ALL-GEARED HEAD 
Bor Capacity — 14’ Swing 12’ Bar Capacity — 1538’ Swing 


, ’ 
f Phe |. be 


~ ton J 


HEAVY DUTY 


eae Get the 

ae competitive edge 
tbs al 

~ | for the years ahead... 


by planning a continuing modernization program 


1-A UNIVERSAL 


' 
2 or 3” Bar Capac 


at ~ 
i / 
‘ _ 
Tee ied 
Look to the company that is constantly analyzing 


modern trends in metalworking to better fulfill the 
needs of industry by developing new types and 
sizes of machines — extending its Sales Engineer- 


ing facilities to be of even greater service. 


2-A UNIVERSAL HEAVY DUTY 


Swing 


3'2'' Bar Capacity v10) 


Look to your Warner & Swasey Field Engineer 
as your ‘turning specialist’. He can help 
you select the right machine, and will 
continue to share your interest in 
its performance in the 
years ahead. 





3-A UNIVERSAL HEAVY DUTY 


4'2'' or 6" Bar Capacity 23'-2"' Swing 
“ fi 
» fade: sy 
» . 
—. —— 
’ « 
~~ . 
PR, . 
eR: — 


4-A UNIVERSAL HEAVY DUTY 
9’ or 12” Bar Capacity 28'4 Swing 





NO. 1 ELECTRO-CYCLE NO. 2 ELECTRO-CYCLE 
Bar Capacity — 14" Swing 


1] Swing 


} 
' 


Bar Capacity — 


LESS WITH WARNER 
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SINGLE SPINDLE AUTOMATICS 





NO. 10 TAPPING MACHINE 
0-80 to 10-24 Capacity 
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1 AC CHUCKING MACHINE 2 AC CHUCKING MACHINE wihs 
8’ or 10’° Chuck —6” Working Strake 10” or 12’ Chuck —9’' Working Stroke NB 
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oe " ee NO. 11 RD RADIAL (Double Head 
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yesterday, today and tomorrow 


Today’s ‘Best Practice’’ bears the . 

Cincinnati Bickford imprint, for | he Fi, 
over a period of 78 years Cincin- Abe, or | —_ 
nati Bickford has been by far the V. . L 
puto} More) ate at olbt ce) amb be MM dal-MEe(-a12-) lo} oh It 2 
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productivity and versatility today. 


With eyes on tomorrow, Cincinnati 
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continued developments. 


Gang drills having 2 to 6 
spindles, speed successive 
operations on production work. 
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what type and size 


LAPUINTE 


BROACHING MACHINE 
do you need? 


Whatever it is, you can be sure that it is available among 
the more than 50 types and sizes of broaching machines 
that are standard with LAPOINTE! 


Here are a few machines representing basic designs. They 
embody engineering skill and broaching experience extending 

pay back over fifty years — a wealth of experience exceeding that 
of every other broaching machine manufacturer. 


3 to 25 ton, 30” to 90" stroke LAPOINTE can take the responsibility for the complete broaching 
problem, because we also design and build fixtures and broaches 
for use on our broaching machines. 


2% to 50 ton, 30” to 78” stroke 


10 te 25 ton, 36” te 60” stroke 


...and here’s the latest 
LAPOINTE machine: 


SRHE Capable of broaching 


speeds up to 300 fpm and more! 
Strokes 90” up to 180”. 


5 to 50 ten, 36” te 60” stroke 


SHARPENERS in these sizes: 
Write for Cataleg No. 2 36” 60” 72” 80’ 


THE |LAPOINTE| MACHINE TOOL COMPANY _. 


HUDSON, MASSACHUSETTS ¢ U.S.A. LAPOINTE 


wass 








In England: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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May We Help You 


attain more profitable metalworking methods? 


The statistical data in the American Ma- 
chinist Production Planbook gives you fac- 
tual information on which you can formu- 
late your immediate and future metalwork- 
ing plans. Notice the unfavorable situation 
in regard to age of machine tools. While age 
is not the only factor of replacement, it 
serves as a warning signal. Old machine tools 
nurture complacency in methods and costs 

. old machine tools can be profit termites. 


Aging of productive equipment, known as 
“depreciation,” has long been a recognized 
factor in cost accounting. However, a far 
more serious threat to efficient operation is 
obsolescence. It can occur at any time; 
whenever a machine or process becomes less 
productive and more costly in relation to a 
newly developed machine or a new method. 


No company can progress and keep pace 
with the advance of technology without a 
continuous replacement policy for its pro- 
ductive facilities. Existing equipment must 
be kept on the defensive. If any piece of 
equipment fails to meet the challenge of 
survival of the fittest, it must be replaced, 
regardless of its age or condition, or whether 
or not it is physically worn out. A re-equip- 
ment policy that fails to give full recogni- 
tion to obsolescence will surely lead to in- 
efficient, high cost production. 


Ask yourself these three questions: 


1) Do I know what equipment in my 
plant is at present economically re- 
placeable, and on what future outlook 
it is so? 

Do I know what it is costing my com- 
pany not to make the indicated re- 
placement? 

Do I have an organizational setup 
that keeps me currently and continu- 
ously informed of available replace- 
ment opportunities? 


Perhaps your company now has a good 
equipment policy. However, for the best 
policy, an affirmative answer to these three 
questions is necessary. 


THE CINCINNATI 


Consider the ““Planbook’’ Inventory Data 


Of course, a dynamic equipment policy is a 
lengthy and intensive study. In this limited 
space, we can do no more than call your at- 
tention to it, and suggest that you seriously 
consider the data in the American Ma- 
chinist Production Planbook. It indicates 
that thousands of shops are equipped with 
overage machine tools. 


Just think how much better off the owners 
of this old equipment would be if the 
small millers, for example, had Dynapoise 
overarms, single crank selectors for a wider 
range of speeds and feeds, increased cut- 
ting capacity, optional automatic § cycles. 
And the larger knee types should have up 
to 50 hp drive, Dynapoise overarm, single 
lever power selection of a wide range of 
speeds and feeds, automatic backlash elimi- 
nator, fully automatic table cycles. And all 
grinding machines should have FILMATIC 
grinding wheel spindle bearings, for they 
require no maintenance and no _ adjust- 
ment. Yes, metalworking shops everywhere 
would be far better off with new standard 


CINCINNATIS. 


We Would Like to Talk to You 


Our direct factory men and sales represen- 
tatives will be happy to talk to you and give 
you the benefit of CINCINNATI'S vast ex- 
perience in metalworking. They have at their 
command the facilities to help you, plus the 
finest line of machine tools manufactured 
under one trademark. Right now, why not 
write for a copy of our general catalog, No. 
M-1776-1, and/or our latest equipment re- 
placement literature “Profits Through Effec- 
tive Machine Replacement Programs.” 


MILLING MACHINE CO. 


CINCINNATI 9, OHIO 


For your convenience, location of our direct sales offices 
and sales representatives are listed on page 4 of this insert. 





teday’s most modern 
engineering developments 
in metalworking 


dynapoise vibration damper overarm 





Before you buy, here’s a 


good plan to follow: 


‘‘Always find out what 


Cincinnati Milling has to offer.’’ 


direct factory offices 


Boston, Mass. 
Buffalo, N. Y. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 
Detroit, Mich. 


Hartford, Conn. 
Indianapolis, Ind. 
New York, N. Y. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Syracuse, N. Y. 


sales representatives are located in 


Asheville, N. C. 
Atlanta, Ga. 
Birmingham, Ala. 
Boise, Idaho 
Chattanooga, Tenn. 
Columbia, S. C. 
Dallas, Texas 
Denver, Colo. 
Houston, Texas 
Jacksonville, Fla. 
Kansas City, Mo. 
Los Angeles, Calif. 
Memphis, Tenn. 


Dundas, Ont. 
Montreal, Que. 
Toronto, Ont. 


Miami, Fla. 

Norfolk, Va. 

New Orleans, La. 
Omaha, Nebr. 
Portland, Ore. 

St. Louis, Mo. 

St. Paul, Minn. 

Salt Lake City, Utah 
Seattle, Wash. 
Shreveport, La. 

San Francisco, Calif. 
Tulsa, Okla. 
Honolulu, Hawaii 


Vancouver, B. C. 
Windsor, Ont. 
Winnipeg, Man. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO 


Publication No. M- 1823 


Printed in U.S.A. 90M-953-NL 
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milling machines 





die sinking machines 





broaching machines 





cutter sharpening machines 





optical projection profile grinders 





centertype grinding machines 





centerless grinding machines 





centerless lapping machines 





micro-centric grinding machines 





flame hardening machines 





metal forming machines 








Unless your 


operators work 
for nothing... 


The savings in time 
alone will pay for New 


LELAND-GIFFORD 


DRILLING 
MACHINES 


Convenient central controls, stepped-up speed, 
reduced work handling, built-in safeguards against 
costly errors, fast speed changes, quick adaptabil- 
ity to different jobs are some of the time-saving 
features of the new Leland-Gifford Drilling Ma- 
chines which make it possible for the average op- 
erator to greatly increase machine production. 
And with the added advantage of higher precision, 
he can produce better work at the same time. 

Leland-Gifford offers a complete line of motor 
spindle drilling machines plus unsurpassed 
engineering skill and facilities for designing spe- 
cial tooling and adapting standard machines to 
meet any production drilling need. A Leland- 
Gifford field engineer can show you how to im- 
prove production and lower drilling costs with 
Leland-Gifford methods. Call the office near you. 


SAVE DAYS — CONTACT THE OFFICE NEAR 


LELAND-GIFFORD (jee 


Drilling Machines 


, 


No. 1LMS 


Smallest holes up to 5” 
Bench or floor types 

One to Six Spindles 
Speeds up to 10,800 RPM 
12 or 20 inch Swing 
Hand or Hydraulic Feed 
Tapping by Friction 
lapping Attachment 





No. 2LMS 


Holes from 6" to *4" 
One to Six Spindles 
Speeds up to 4600 
RPM 
20 or 26 inch Swing 
Hand Feed, 
Power Feed 
with three feed rates 
and Positive, 
Adjustable 
s Depth Stop; or 
Hydraulic Feed 
either plain of 
step-by-step 
lapping by 
Keversing Motor 
or Friction Tap- 
ping Auachment 





No. 3MVB 


Holes up to 1's 
in Mild Steel or 
1 in Cast Iron 
One to Four 
Spindles 
Speeds up to 1800 
RPM 
24 inch Swing 
Power feed with 
three Rates, 
Adjustable 
Depth Stop 
aan Safety 
Slip Clutch. 
Also can be 
furnished with 
Hand Feed or 
Hydraulic Feed 
either plain 
or step-by-step 
Tapping by 
Reversing Motor 





HYDRAULIC FEED 


Two types of hydraulic feed are avail- 
able the well-known step-by-step 
type for deep hole drilling; and a 
plain feed for shorter holes or ream- 
ing. With either type the feed rate is 
infinitely adjustable and independent, 
and the maximum thrust pressure 
may be regulated with an overload 
release which withdraws the drill 
when the pressure exceeds a prede- 
termined setting. 
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WHATEVER your cut-off job may be... large or small 
FOR UTILITY MAINTENANCE bars, thin wall or heavy wall tubing, structural or 


extruded shapes, ferrous or non-ferrous metals... you 

and LIGHT PRODUCTION can do a better job on a Wells Horizontal Metal Cut- 
ting Band Saw. For heavy production, maintenance, 
general utility, or special requirements, there’s a 
Wellsaw for your job... And when you use a Wellsaw, 
you are assured of four important advantages: CUT- 
TING SPEED, ACCURACY, EFFICIENCY AND 
OPERATING ECONOMY. 

ee ee ee ee ee 


FOR HEAVY-DUTY 


PRODUCTION 


No. 5—All purpose utility saw. Capacity: 5” 
x 10’, rectangular; 5” dia., rounds. Blade 
width, 2" or %". Constant-load blade ten- 
sioning control. Four selective speeds. Shown 


with wet cutting system. 


Model 800—designed to use 1” wide blades 
and approved for use with high speed 
steel blades. Capacity: 8” in diameter. 
New control for constant-load blade ten- 
sioning. New style band wheels. Synchro- 
nized speed blade cleaning brush. Four selec- 
tive speeds. Wet cutting system available. 


Model 49A—Portability plus Stability. The 
double duty saw of 101 uses, for horizontal 
cut-off jobs, or light contour work with head 
in vertical position. Capacity: 32" x 6", 


rectangular; 32” dia., rounds. Blade’ " wide. 


No. 12.—Heavy duty production saw with automatic cutting cycle. 
Capacity: 12” x 16", rectangular; 12%" dia., rounds. Blade width 1”. 
New constant-load blade tensioning control. Four selective speeds. 
Higher speer's available for cutting non-ferrous metals. Shown with 
wot cutting system. 
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ROUTINE or COMPLEX... 


Four standard models now have expanded range of 
cutting speeds for better speed selection—and new fool- 
proof constant-load blade tensioning control. These 
features make it possible to maintain a higher level of 
blade efficiency, and continuous accuracy is assured by 
heavy, rigid construction. Overall economy in opera- 
tion results from the functional design which provides 
for proper control of cutting head at all times. 

Wells also designs and builds special saws for 
unusual jobs. 


FOR SPECIAL JOBS 
and EXTRA BIG JOBS 


Special Heavy-Duty Saw, Model No. 12-20G. For cut- 
ting heat exchanger tube bundles. Shown with wet 
cutting system. Has capacity for 48" bundle. Now 
used also in foundry applications. 


Special Radial Saw, Model No. 12-20R. Designed 
and built by Wells for removing jates and risers 
from propeller castings. Horizontal and vertical 
positioning and automatic feeding—all hydraulically 
controlled. 
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FOR MAINTENANCE 
and PRODUCTION 


No. 8—General mcintenance or production saw. 
Capacity: 8” x 16", rectangular; 8" dia., rounds. New 
constant-load blade tensioning control. Four selective 
speeds. Blade width, % ". Shown with wet cutting system. 


TIME and MONEY SAVING 
ACCESSORIES 


Wells-O-Bar Feed Master— Stock Stands—An economi- 
Automatic feeding device cal necessity for handling 
converts No. 8, Model 800 long stock. Two adjustable 
and No. 12 machines into models available, with 6” 
automatic cut-off machines. or 12” spools. 


BAND SAW 
BLADES 


Wells offers a complete selection of the highest quality 
blades for all Wells machines, or any metal cutting 
band saws—horizontal or vertical. 









20 Ibs. oil 


pressure 












IS NECESSARY WITH 
A CUT LIKE THIS... 


———_. 














SO p.s.i. system includes SO micro filter, settling basin and 
reservoir. Transmission runs submerged in oil 
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Demenstration cut. 
Actual size steel chip, 2” cut .03O” feed 
Cincinnati 24” H.D. Shaper. 














The Electro-Magnetic Brake and 
Clutch, with finger tip control, 


is a Cincinnati feature for speed 


and ease of operation. 








/ 





CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS « BRAKES 
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Saddle Type Universal Turret Lathes, 12“ to 18” 
scroll chuck capacity. 2!9’' to 5” dia. bar capacity 


Ram Type Universal Turret Lathes, (not shown), 
have 10” and 12” scroll chuck capacity. 114" to 
4%" dia. bar capacity 


Flee in the hills of Vermont originated 
many of the ingenious tools and techniques 
which underlie the miracle of modern mass 
production. The first interchangeable machinery 
parts, the original rifling machine, the first lever- 
action repeating rifle, the first flat turret lathe, 
the first automatic die head, the first optical 


Automatic Opening Die Heads, Radial , : 
Chaser Types (above) — Capacities No. comparator, the first commercial automatic 


8 through 414°. Tangent Chaser Types 


(below) ~Capecities No. «; through 2” thread grinder —all are part of J & L’s fabulous 


history. 
Today, as in the past, Jones & Lamson is 
dedicated to the furtherance of America’s indus- 
trial efficiency. J] & L products, and the men 
behind them, are actively helping industry pro- Optical Comparators, Ped 


estal type (shown) and 


duce better products, in greater quantity, for less. Seach tee. Hor Toolkoom 


Production Line and 
Laboratory 


Automatic Thread 
and Form Grinders 
tor Toolroom or Production Line. 


JONES & LAMSON cep “esters 


N 
JONES & LAMSON MACHINE CO., 502 Clinton St., Dept. 710, Springfield, Vt., U.S.A. . 
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Fay Automatic Lathes, 
8", 12”, 16” and 20” models. 











Three Machines 
That Will Reduce 


Your Flat Surface 
Grinding Costs 








SINGLE SPINDLE GRINDER 


Gardner No. 226-26'' Standard Single Spin- 
dle Grinder with hand-operated lever tables 
on each end. A general purpose machine with 
wide industry applications. 


GARDNER MACHINE COMPANY 
410 East Gardner Street - Beloit, Wisconsin, U. S. A. 
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DOUBLE SPINDLE GRINDER 
Grinds TWO Parallel Surfaces 
in ONE operation 


For high production to preci 
sion tolerances. Wide choice 
of work carrying fixtures makes 
possible “individually engi- 
_neered’’ machines at low cost 


HORIZONTAL DISC GRINDER 


Gardner No. 124-53” Horizontal Disc Grinder 
used for grinding a flat surface on castirigs and 
weldments in a wide variety of sizes and shapes, 

No. 119M 


Whatever your yardsticks—sustained accuracy, Horizontal Boring Mill: Compound 
operator convenience, long life, work per hour, rectangular table type. Head travel: 36” to 
or earning power per square foot of floor space 72”. Bed: 84” to 120”. Spindle diameter: 
—you'll find Cincinnati Gilbert's advanced con- 317." or 334". Write for Bulletin 1040-R. 
struction features provide long range paying Compound built-in rotary table types also 
investments. On your next purchase of radiais or furnished in comparable sizes: Bulletin 348. 
horizontal boring mills check with your nearby 

Cincinnati Gilbert representative 


Rotary Table: (/eft) Worm driven with power Horizontal Boring Mill: Floor type. 
rapid revolving. Hand adjustment made with dial Head travel: 36” to 96”. Column traverse: 
on worm shaft reading in minutes, Dial type 36” to 168”: Spindle diameters: 31/;” or 
indexing, 36” and 50 square or round. 33/,”. Can be equipped with floor plates; 
Universal Table: (right) Five sides of a cube can boring bar supports; stationary, 
be machined at One Settng of work piece. sliding, or built-in rotary tables; revolving 
Sizes: 22" x 22” and 27” x 27” top. columns, and special arrangements. 

Write for Bulletin 1244, 


Radial Drilling Machine: 9” and 11” 
columns. Centralized, “comfort level” 
controls, 12 speeds, 6 feeds. Twelve basic 
features make these the most modern 
radials you can buy. Wrice for Bulletin 349. 
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GILBERT 


MACHINE TOOL COMPANY 
3366 BEEKMAN STREET © CINCINNATI 23, ONIO 





Final proof of Gilbert performance rests in the simple fact 
that Gilbert customers keep coming back for more. Here are 
just three out of nineteen carefully documented Gilbert job 
studies presented in “Performance Counts” Bulletin 1049, 
Write for it today. 


bay Git aga 


Five sides of workpiece mounted on Gilbert Universal 
Table (upper right) are drilled and tapped on a Gilbert 
Radial . . . Jig borer base assembly on Gilbert Table 
Type Horizontal Boring Mill (above) is lined up for final 
machining, and (right) four 8!/," diameter holes and one 
161/." hole are bored in die set on Gilbert Table Type 
Horizontal Boring Mill, using stub boring bars. 


THE I 1 N NAT 


GILBERT 


MACHINE TOOL COMPANY 


S366 BEEKMAN STREET © CINCINNATI 23, OIO 
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MACHINE 
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(FOLLOWING DATA COMPILED FROM COMPETITIVE LITERATURE) 


make your own test 
use this chart 
see for yourself why 


gives you “THE MOST 





WORKING 
SURFACE 
& SIZE 

OVERALL 


T-SLOTS 
NUMBER & 
WIDTH 


T-SLOTS 
CENTER 
DISTANCE 


SWIVELS 
UNIV. ONLY 


LONGITUDINAL 
POWER FEED 


CROSS POWER 


FEED 


VERTICAL 

| POWER FEED 
| 
| 


| CENTER LINE 


——- 


MAX 
DISTAM<E 


SPINDLE TO 
TOP OF TABLE 


MIN 
DISTAWCE 
CENTER LINE 
SPINDLE TO 
TOP OF TABLE 





GREAVES 2-H 





52"x12”" 


Mh" 


2” 


10” 


}——-—- 


Plain 19” 





Univ. 18” 


Univ. 18” 








Plain $ 9,100 
Univ. $10,700 


—— 4 


Plain $ 8,625 
Univ. $10,225 


50x12” 


ee 
50”x10” 


| Plain $ 9,040 | 52%""x10" 


t 


Univ. $10,620 


ee 


Plain $12,320 
Univ. $14,390 


62/2""x14" 


Plain $ 7,655 |5234’x9//2” 


Univ. $ 9,020 





_ Plain $ 6,660 
Univ. $ 7,890 


EE 


45x10” 











Plain 18” 
| Univ. 18” 


| Plain 16!/2” 


| Plain 19” 





Plain 17/2” 


Univ. 167%” 


Plain 18%” 


Plain 19” 
Univ. 18” 


4 





| Plain 20” 
Univ. 19” 


Plain 17” 
Univ. 16” 


Univ. 18” 





Plain 17” 
Univ. 16” 


Plain 19” | 


| Univ. 19” ae 


Plain 20” 


— 4 


Plain 19” | 
Univ. 18” 





Competitive 








_Plain $ 7,170 


Univ. $ 8,675 | 





57” WW” 





a 
COMPARISON PROVES GREAVES 2-H MILLING 





A glance at the chart above shows that the Greaves 
2-H Milling Machine has plenty of capacity, speeds, 


feeds, power, accuracy and ease of operation. Greaves 


compares favorably with the 7 other leading milling 


B56 
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MACHINE IS A BETTER BUY 





Plain 19” 
Univ. 18” 








Plain 19” 
Univ. 18” 











machines, right? Now check Greaves’ price. It costs 


so little and offers so much... really you can’t afford 


not to buy Greaves. Send for descriptive literature 


and delivery estimates. No obligation. 
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MILL FOR THE LEAST MONEY” 


(GREAVES PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.) 





rr 


| 


COLUMN 
TO BRACE 


COLUMN TO 
INSIDE ARBOR 
SUPPORT 


DISTANCE 
CENTER LINE 
OF ARBOR TO 
UNDERSIDE OF 
OVERARM 


CHROME NICKEL 
STEEL NATIONA( 
STANDARD 
TAPER 
HOLE 


a 


——— 


OF NOSE 


DIAMETER 





a 


SIZE OF 
HOLE 
THRU SPINDLE 


NUMBER 
OF 


SPEEDS 


WUMBER 
oF 


FEEDS 


7 


RANGE—-IN 
INCHES PER 
MINUTE 


| 


mOTOR 
RECOMMENDED 


WET WEIGHT 





23% ” 


TY" 


5\e" 


Wh” 


Vy” te 30” 

















Vert. 
Ye" to 16” 
Ye" te 32” 
lg. & Cress 




















Yr” to 20'%' 


Vert. Fd. 
Ye" to 15” 
Ye" te 0” 
lg. & Cross 

Vert. 
Ye" to 15” 
%" to 30” 
lg. & Cross 











Plain 4625 
Univ. 


Plain 5915 _ 
Univ. 6365 














Vert 





y,” to 15” 
Y," to 30” | 
Lg. & Cross 





VY," te 20” 
































”” te 20” 
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GREAVES MACHINE TOOL CO. 


Eastern & Schott Aves., Cincinnati 2, Ohio, U. S. A. 
This giant illustrated Greaves 2-H brochure is yours for the asking. Send for it today. 
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MOBILITY WITH ACCURACY: This husky Carlton 5-A rangement offers peak efficiency since one machine can handle 
radial drill, with track-type base, quickly and accurately drills the entire job. The track type base is very popular with Carlton 
and bores bulky jobs that extend over large areas like this 9- customers, Carlton radial drills are also available with a variety 
cylinder 3600-hp Nordberg diesel engine bedplate. This ar- of other bases... there’s one for your requirements! 
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LOW HUNG DRIVE. Spindle accuracy and 
rigidity are assured because the spindle is 
always close to the radial arm support. This 
design eliminates spindle twist, which is one 
cause of vibration, thus reducing manu- 
facturing costs by increasing tool life. 


PUSHBUTTON CONTROL. You can use 
both hands when you run a Carlton. That's 
the natural, efficient, profitable way... with 
controls arranged in logical, convenient 
order on both sides of the head. Two levers 


control 36 spindle speeds. 


POWER CLAMPING. Head, column and 
arm clamped with electro-hydraulic power, 
Column clamp (above) gives 20° more 
rigidity than previous designs, assures better 
finish, Column and head { oupled together 80 


that one pushbutton operates both units, 


Radial Drill Users Demand Operating Ease and Efficiency 


Radial drills have gone through considerable evolution dur- 
ing the last 25 years. As a result, the modern radial drill is a 


sleek, versatile machine tool, perfectly exemplified by the 


Carltons shown on this and the opposite page. 
Carlton has won the approval of radial drill buyers because 
of outstanding operating ease and efficiency. This combination 


pays off in more hole production, low operating and mainte- 


nance costs, less operator fatigue. 


BIG DRILLING JOBS like this one at New- 
port News Shipbuilding and Dry Dock Co. 
call for Carlton radial drills. In spite of the 
gigantic size of the casting, this Carlton 4-A 
drilled it quickly, efficiently and accurately. 


‘the finest’. 


REVOLVING FIXTURES make Carlton 
radial drills doubly produc tive. This set up 
—at Rodgers Hydraulic Incorporated, Min- 
neapolis—increased hole drilling production 


from one casting a day to five. 
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of Carlton’s exclusive design features . . 


Co., Cincinnati 2! 


A glance at the accompanying photos will show you a few 


. and will give you 


some idea of the broad range of work of which they are 
capable. They’re setting performance records in plants all 
over the world, You can get the ‘hole’ story by writing us 
today for descriptive literature. The Carlton Machine Tool 
5, Ohio, U.S.A. Only One Can Be Called 


CARLTON 4-A RADIAL drills holes and 
locates pins in bathtub molding mac hine for 
American Radiator & 
Corp., Richmond, Calif. Job requires close 


Standard Sanitary 


precision ,. . and gets it from Carlton. 
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ENGINEERING 


4 1s oe ; 
Wahlen tool purpose na deilen must Promote 
ction the nation’s industrial progress. To these ends 

Motch & Merryweather engineering is continuously 
in directed. Typical machines are illustrated here, 


MOTCH & MERRYWEATHER Circular Sawing Machines 


to cut off every size and shape of stock, ferrous or non-ferrous. 


No. 00-G Auto- . ‘ é ¥ 

matic cuts off stock — No. 2-A. Cuts off stock up to 

up to 3” diameter, ~~ a hay’ St 6” diameter; fully automatic. 

straight or atangles Dy aT ae Accurate lengths, square, 

up to 45°. So Sad milled finish ends and re- 
duction of second operations 
lower cost per cut. 
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Raich & Morhvwedthiat TURNING MACHINES | 


Cam Automatic 
- Forming Machines 


Vertical Turning, 


pe Boring and Facing Machines 
Single- and double-spindle models. Hop- 
per loading or bar feeds. All move- Single- or double-spindle. Multiple tool blocks hydraulically fed 
ments actuated by single cam shaft. with automatic sequence for maximum metal removal. 





FOR NEW POTENTIALS IN ADVANCING PRODUCTION 
Heavy Duty Production Milling Machines. 


Duplex Production 
Milling Machine. 
Face mills both 
sides of tractor side 
bars. Up to 268 
bars per hour. 


se vi Ah Milling and cen- 
Weight-balance [ - i — ter drilling unit- 
milling machine \ . en 7 << ™ ized. Face mills 
unitizes weighing * - ~_ Pe se and center drills 
and subsequent ve a both ends of pin- 
seset removal. ‘ : a ion shaft. Up to 
‘ace mills weight i mn i 230 shafts 
boss on each end ff 1. a Ns C hour. as 
of automotive con- : . e F FF 
necting rod. Up to 
300 pieces per 
hour. 








M. & M. TRANSFER MACHINES 


for bar stock cut-off and double-end machining, 


tailored for individual requirements. 





Cut-off operation simultaneous with double-end machining. 
Models for stock 2" through 6” diameter, lengths 8” through Unusual combination of machining operations in one 
40”. Many forms and combinations of double-end machining. unit: drill, countersink, broach, cut-off, chamfer. 


Manufactu| led by — Wann daeeewentesn neat (0. — 


CLEVELAND 13, OHIO 
Builders of Geet Sawing Equipment, Production Milling, Turning and Special Machines 











REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





Tiny? 


Yes! The No. 11 Blanchard Sur- 
face Grinder grinds these ladies’ 
watch gears, pinions and ruby 
bearings flat and parallel, and to 
a dimension tolerance of .0002”. 


Smooth? 


Of course! The Blanchard No. 11 
finished this refrigerator plate, 
seen through an optical flat, to 
3 micro inches and flat within 
1 light band (.0000118"). 


Accurate? 


Sure... and easy, too! This 
Blanchard grinds 84” forged 
steel rings flat within .0002”, 
parallel to .0002", dimension 
tolerance of +.0005”, and with 
surface finish of 4 micro inches. 


“‘Promendous? 


Yes... but faust! This 88” diam- 
eter cast-iron plate was ground 
on a No. 42-72-84 Blanchard in 
3% hrs., floor to floor. %" of 
stock — 1520 cu. in. —380 lbs. was 
removed. 

If you produce flat surfaces, your 
best bet is Blanchard Grinders — 


with Blanchard Wheels! 


PUT IT ON THE CHEV TEA 


Send for your free 
copies of “Work Done 
on the Blanchard”, 
fourth edition, and 
“Art of Blanchard 
Surface Grinding”. 


THE BLANCHARD MACHINE CO... 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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H®*s the cover of an informative book you can receive FREE! It's the 

new Kearney & Trecker catalog — 64 pages of illustrations, technical 
data, facts that are of invaluable assistance to every machine tool user. 
For your FREE personal copy, mail the coupon on the back of this page. 
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Kearney & Trecker Corporation 
6784 W. National Ave 
Milwaukee 14, Wisconsin 


Please send me a copy of the new 64-page 1953 
no obligation of course 


Kearney & Trecker catalog 
Name 
Title 
Company Name 
Address 


Cit 


Just off the 
press..get your 


{ Specialists $ 


H' RE'S the most comprehensive catalog 
ever compiled by Kearney & Trecker 
In it, you'll find more than just a listing of 
the machines and accessories we produce 
You'll discover helpful machine selection 
charts details on how you can use our 
customer engineering or educational services 

and you'll meet the people of Kearney & 
Trecker with whom you do business 


Look over the new summary of 
subjects covered in this book 
of Precision production since 1898 


gf What advanced research and engineering 
mean to you 


TEAR OUT 


MAIL IT 
TODAY 


THIS HANDY 
COUPON AND 


d Information about the men of Kearney & 
Trecker with whom you do business 


¢ Helpful machine selection and comparison 
charts 


dv A background on knee-type, plain, uni 


versal and vertical milling machines 


¢ A roundup on our expanded Special Ma 
chinery Division and its brand new $5,200,000 
plant (including more than $2,000,000 worth 
of new, modern machine tools) 


¢ Data about production milling machines 
as well as detailed information on the time- 
saving rotary head milling method 





KEARNEY ETRECKER 


MA TOOLS 





The New Thompson tye 2F is a 


SUPER PRECISION 


Tool Room Grinder 


Thompson 2F Grinder Photo 
graphed in the Webber Gage Co., 
Cleveland Plant 








j 


COMPARE THIS NEW 
> alt a1! 


goto} Ge teley | Mac) ai ie) 3:; 


Compare These Features: 


HARDENED AND GROUND cross slide ways com 
pletely sealed 

One shot lubrication to cross slide ways and internal 
saddle bearings 

HARDENED AND GROUND sealed anti-friction 


vertical slice 


When working to a tolerance of four mil- 
linuths of an inch such as is observed when 
makine Webber Gace Blocks, the rough or 
preliminary grinding plays an important role 
in keeping cost of the final finishing within 
& 3600, 1800 R.P.M. 2 speed wheel head. Heavy alloy 
reasonable limits. - 
steel spindle heat treated, runs in super precision ball 
bearings accurately preloaded, lifetime lubricated 


HARDENED AND GROUND BED WAYS with 


sutomatic lubrication 


The only manufacturer of a complete range of heavy duty 
and light duty surface and contour grinders for industry. 


The Thompson Grinder Company, Springfield, Ohio 
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Handy control panel 
Elevation micrometer stop graduated in 0001" 
GROUND THREAD FEED SCREW 
Automatic wheel TRUING device 
Longitudinal hand wheel with automatic engagement 
Hydraulic head movement throttle with rapid traverse 
Hydraulic table movement throttle 

@ Elevating hand wheel graduated in 0005” 

e GROUND THREAD FLED SCREW 


WRITE TODAY for complete specifications and pertormame 
data. Address Dept. 10, Thompson Grinder Co., Springheld, Otua. 


Thompson 
SURFACE 


eTalalel=ia3 





Old-fashioned, out-of-date and 
outworn equipment has no place 


in any modern industrial plant 
and certainly plays 

havoc with your chances of 

competing successfully. 


SIDNEY <0 7x«cee LATHES © 


Ok 


oy bee 


‘S 
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THE “LAST WORD” IN 


COST-SAVING EFFICIENCY 


You save amazingly on production- 
time per piece — in large or small 
quantities. You save on mainten- 
ance. Result: your costs are reduced 
so that you can compete... and 
GET THE ORDERS! 


The sensitive tracer head transfers 


every change in contour from the 
master piece or template to the 
cutting tool regardless of size, shape 
or quantity. Change-over to stand- 
ard lathe operation or back to tracer 
requires only a few SECONDS since 
no addition or removal of extra 
parts is necessary. 


WRITE FOR BULLETINS 


THE SIDNEY MACHINE TOOL CO. 


Builders of Precision Machinery since 


1904 
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e SIDNEY, OHIO 


Need Drilling Equipment? Get a Proposal from eh DIC 


ECONOMAX hydraulic radial drill 


Patented hydraulic arm and column clamps hold accurate 


position while clamping. 


Hydraulic arm clamp interlocked with single lever control 


for unclamping and raising and lowering arm. 
Hydraulic safety nut. 
Hardened steel ways. 
Hydraulic variable rapid traverse to head. 
Superfinished column. 


specifications 





Roller bearing adjustment to outer column. 

Automatic oiling to column. 

Thirty-six spindle speeds: 14 to 1450 or 17 to 1800 rpm. 

Eighteen feeds including five tap leads: .003’’ to .125’’ 
per rev. 

Patented fluorescent lighting of work area. 

Patented Tool Ejector. 


for additional information, ask for catalog * 37 


5’ 6’ y ied 8’ 





column diameter................. 1" 13 
drill to center at base (max.)...... 80 80 
base to spindle (max.)........... 54 60” 
base to spindle (min.)........... Wy” 8 
spindle traverse in head , 18 18 
spindle Morse taper........ No. 5 No. 5 


range of spindle feeds 093- 003- .003- 
125 125 125 
tap leads threads................. ONY BIT BI1Y- 
14-18-27 14-18-27 14-18-27 
spindle speeds 1200 rpm motor..... = 14 to 14 to 14 to 
145C 1450 1450 
spindle speeds 1800 rpm motor 17 to 17 to 17 to 
1800 1800 1800 
motor hp 5-10 5-10 74-15 
length of arm bearing on column... = 21% 21% 28 
length of head bearing on arm 18% 18% 184” 
face of arm 14 14 14 
floor to top of column 102’ 102 108 4 
floor to top of head (max.)....... 117 117” 123 
net weight 9,800 10,500 13,500 


Nos. 5 
or 6 
.003- 
125 
8-11 '4- 
14-18-27 
14 to 
1450 

17 to 
1800 
7'4-15 
30 
21% 
16 

124 
148” 
15,500 


13 


60 
8 
18 
No 


15 17 15 17 17 19 19 
10°0 100 120 140 
66 72 72 66 72 78 78 
4 14 4 14 15 14 15 15 
18 20 18 20 20 20 20 
5 No. 6 Nos. 5 No. 6 No. 6 No. 6 No. 6 No. 6 
or 6 


003- 003- 093- 003- 003 003- 003- 003- 


125 
8-11 
14-1 
4t 
1450 
17¢t 


125 125 125 125 125 125 125 
, BI 4y- BIN'4- BINA BINY- BIN BIT BID 
8-27 14-18-27. 14-18-27 14-18-27 14-18-27 14-18-27 14-18-27 14-18-27 
0 14 to 14 to 14 to 14 to 14 to 14 to 14 to 
) 1450 1450 1450 1450 1450 1450 1450 
0 17 to 17 to 17 to 17 to 17 to 17 to 17 to 


1800 1800 1800 1800 1800 1800 1800 1800 


7 
28 


4 


6-15 10-20 7A 10-20 10-20 10-20 10-20 10-20 


4 j 4 37 34 37 37 
21% 2 21% 21% 21% 214% 2114” 
16 16 16 16 16 
140 130 140 140” 
154 154 162 162” 
23,000 25,500 26,600 
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Need Drilling Equipment ? 


sensitive radial drills 


One piece column construction, 12’’ diameter. 

Fixed height arm swings 360° around column. 

Movable table swings 360° around column. 

Arm and column clamp holds accurate position while clamp- 
ing. 

Table positioned to suit any job. 

Roller bearings carry weight of head on hardened arm way. 

Fast hand traverse to head. 

Direct reading speed and feed levers. 

Nine spindle speeds: 60 to 1200 or 175 to 3500 rpm. 

Four spindle feeds: .004’’ to .020’’ or .002’’ to .010’’ 

Safety feed clutch. 


specifications 3’ 4’ 
column diameter at table............ 12 12 
drill to center at table............... 60 8'0 
spindle to face of column at table 

|, Se eee ee e 
spindle to face of column at table 

OS Re ee eer ee 48 
maximum spindle radius............. 42 54 
minimum spindle radius... . . aewan ¥ 15 
horizontal travel of head on arm 27 39 
table to spindle (max.).............. 
base to spindle (max.).............. 45” 45 
base to spindle (min.)............... 35” 35 
CE WS BREE GL Dicciccccccscccss 38 
CURED 00 BROS COI. Do occ ccrecccccess 21” 21” 
table travel 162” 162” 














Three horsepower motor. 
Reversing motor control for tapping. 
Patented fluorescent lighting of work area. 


Additional equipment available at extra cost: 
Patented Tool Ejector. 
New patented semi-automatic tapping control. 
Auxiliary feed lever for fast feeding. 
Cutting fluid system. 
Power table elevating mechanism. 
Tilting table. 

for additional information, ask for catalog * 40 


specifications 

table working surface............... 
base working surface................ 
I Lek oS pane sidcies oho radmin 
spindle traverse in head............. 
spindle Morse taper...... : 
spindle diameter of nose............. 
spindle diameter least section........ 
spindle sleeve diameter.............. 
motor hp... 
ig i ea aaeeencis deans 
length of head bearing on arm........ 
length of table bearing on column... . 
floor to top of column............... 
CE ee eee 
snk eidtcanrukewestcncass ee 5700 
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Get a Proposal from Hes) (e 


sensitive drills Additional features available at extra cost: 

Spindle speeds in either six or nine ranges: Four power feeds (positive feed clutch with over-run- 
55 to 900; 110 to 1800; ning ratchet). 
225 to 1800; 220 to 3600 rpm. Patented Tool Ejector. 

Standard electric motor. Tapping attachment. 

Adjustable head on column. Leadscrew tapper. 

Reversing motor control for tapping. Cutting fluid system. 

Direct reading speed levers. Tilting table. 

Table elevating lever in front of table. Adjustable column on box type pedestal. 


og: ° no. 48M no. 58M 
specifications SBM multiple spindle machine multiple spindle machine 





capacity (in cast iron)............... ‘i 1%” spindle to spindle distance 12 spindle to spindle distance 14” 
horsepower per spindle.............. 
table to spindle (max.)....... 

table to spindle (min.).............. V 0 
Eee § 

spindle head traverse................ 10 we a : oe 
spindle nose diameter................ J 1% 24x52! 3 24x52 
spindle Morse taper number.......... 3 or 4 24x62 4 24x66 
spindle diameter at point of drive..... 1% 24x71 2 

table traverse, vertical............... 15 24x84 6 24x94 





29\/r no. of table working no. of table working 
spindles surface spindles surface 





additional specifications 





spindle to base (max.)............... 
spindle to table (max.).............. 
diameter of lower column............ 
diameter of table.............. ee 
total height of spindle elevated....... 
vertical table travel... .c.cccesseece 
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Need Boring Equipment ? 


jig borer 

Vee and flat design on bed, slide, table and column. Friction feed clutch to spindle. 
Control for slide and table in front of machine. Depth stop to spindle. 

Dial indicator and measuring rods in front of machine. Centralized lubrication in head. 
One shot lubricating system to bed, table and slide. 
Two speed handwheel for table and slide movement. 
Patented fool-proof indicator. Power traverse to table and slide. 

Twelve spindle speeds: 60 to 1500 rpm. Power elevating and power clamping of sliding head. 
Nine feeds: .0012"’ to .010”’ per rev. Rotary table. 

Head clamped from operator's position, All types of tools for jig borers. 

Feed reverse to spindle. for additional information, ask for catalog * 17 


Additional equipment available at extra cost: 


specifications no. 30 no. 42 





ee Se IN Dov 0s v0 cn cc0scsecensesebeesseesees 30” 


table to spindle (max.) BF spindle 
table to spindle (min.)......... 


table to spindie (min.) BF spindle. .......ccccccccccceces 


PD ince vr ccsccces 
table longitudinal travel. ... 

table cross travel. . ie ence ea 
working surface of table................. 
face of column to center line of spindle. ... 


throat of column to center line of spindle.................6. 
height of column throat to table surface.......... 


head travel on column......... 
top of table to floor......... 


floor space 


B68 


27'A 
9” 
6” 

9” 

42” 

20" 

44” x 22” 
152” 

25%" 

13” 

12” 

35%" 

3 hp 

1200 - 1800 rpm 
102” x 128’ 
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automatic positioning machine 


This machine has all Jig Borer features plus the following: 

For production duplication of drilled, bored and tapped 
parts. 

Uses two duplicating bars (which replace jigs) easily made 
and stored. 

Push button automatically positions table and slide to within 
plus or minus .0001’’—rapidly and simultaneously. 


Short set-up time. 

Spindie guaranteed not to exceed .0002”’ run out at end of 
12’’ proving bar. 

Highly-skilled operator not necessary. 


specifications 


Position maintained perfectly during clamping. 

Twenty-four spindle speeds: 30 to 1500 or 36 to 1800 rpm, 
Nine feeds: .0012”’ to .010”’ per rev. through friction clutch. 
Automatic feed stops and feed reverse. 


Additional equipment available at extra cost: 
Cutting fluid system. 
Rotary table. 
Power elevating and power clamping of sliding head. 


for additional information, ask for catalog * 18P 





no.42P 





table to spindle (max.).......... 
table to spindle (max.) BF spindle 
RRR EE ES rer eres eer erm 
table to spindle (mir.) BF spindle.......... 

spindle travel 
es chs ce toudoced tees pases be deeres 
ee cuba eee ed eww dee huiebeceene 
I 9 0.665 dh0 60 6s0bo od v880eeseeoewees 
face of column to center line of spindie..................65- 
throat of column to center of spindle................. 0.000. 
height of column throat to table surface..................4. 
Oe s,s ones du oki ved eeentebweeedennl 
ok os ciainds s.aniy ws aeee eens eke wees 
Dice sie vabdauscdesieyesseesucowesdasts seudubseuuele 


floor space 


30 
2712" 
9” 
6” 
9” 


power 42’, hand 43” 
power 22’, hand 23” 


22” x 44” 
15'A” 

25%" 

13” 

2” 

35%" 

3,5 0r 7% hp 
1200 - 1800 rpm 
102” x 128” 
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TWO-WAY PRECISION 
BORING MACHINE 


PRECISION 
THREAD GRINDER 











SPECIAL TRANSFER 
MACHINE 


ANGULAR 
PRECISION CYLINDER 
BORING MACHINE 


PRECISION 
BORING MACHINE 














EX-CELL-O Precision 


MACHINE TOOLS 


BORING MACHINES 


@ Horizontal e@ Vertical e Cylinder 
@ Way Type...A complete line of machines 
for precision boring, turning, facing and 
grooving operations in volume production 
or toolroom work. 


THREAD GRINDERS 


e@ External e Internal e@ Universal... 
Machines for toolroom and production 
grinding of threads, worms, taps, gages and 
other forms. 


JET BLADE FINISHING MACHINES 


@ Surface Form Grinder @ Two-Wheel 
Form Grinder e@ Profile Miller e@ Profile 
Grinder @ Profile Polisher . . . Machines 
for grinding the root forms and for milling, 
grinding and polishing the airfoil forms of 
jet engine blades and buckets. 


SPECIAL MACHINES 


@ Verticals © Horizontals e@ Transfer 
Machines . . . Single-purpose, high-pro- 
duction machines for drilling, reaming, spot- 
facing, counterboring, precision boring and 
facing operations. 


VERTICAL CONTOURING MACHINE 


A production machine for tracer-controlled 
contouring and for precision boring, turning, 
facing, rabbetting and grooving of large 
round parts such as jet engine rotor disks 
and frames. 


* * * 


Ex-Cell-O also manufactures tool grinders e 
center lapping machines ¢ grinding spindles 
e hydraulic power units « cutting tools and 
broaches e drill jig bushings ¢ precision 
aircraft and miscellaneous parts and assem- 
blies e railroad parts and equipment e 
dairy equipment. 


53-43 


VERTICAL PRECISION 
BORING AND CONTOURING 
MACHINES 


Lele 


| “—— 2 | ar) 
ae 


PRECISION 
TWO-WHEEL FORM 
GRINDER 

















precision meets production 




















When precision meets production . . . the 
result is profits! That conclusion has been 
proved again and again by Lodge & Ship- 
ley Lathes. 


@ach type of Lodge & Shipley Lathe has 
many special advantages, some of them 
exclusive developments. They all have a 
common pages, more production, greater 
accuracy and lower cost. They all have set 
notable records in American and foreign 
industry. 


@ven if your present lathes were ‘“‘the last 

‘ word”’ only a few years ago, you should 
investigate Lodge & Shipley’s contribu- 
tion to ‘‘more production through modern- 
ization.” 


G@ Lodge & Shipley representative will 
gladly survey your work. He’ll show you, 
with comprehensive case histories, how 
Lodge & Shipley Lathes are setting pro- 
duction records on comparable work. 


THE LODGE & SHIPLEY CoO. 
3055 Colerain Avenue, Cincinnati 25, Ohio 


lodge & Ghipley 


1» our LoocE-ceal choice! 






SPRINGFIELD 


LATHES 


he modern approach to lathe problems 


IN 


, a 


- . “a 
“es W/ 
» a ys y A 4 


For rugged performance on production work. Accurate three dimensional reproductions with the hydraulic, 

een a super-sensitive Springfield Reproducer on standard Springfield Lathes. 

characteristic of Springfield Engine Lathes. Reproduces internal, external and face contours; holds repreductions 
te extreme limits of accuracy. 





it o —_ 
« yee p*) 


/ — 





Hydraulic contouring of shafts, bores and faces is easier on the 
Springfield Hydraulic Contouring Attachment. This simplified 
attachment gives positive, smooth, continuous backlash-free hydraulic 
movement for superior finish. Quick, easy changeover to standard 
lathe operation. 
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SPRINGFIELD 


GRINDERS 


the modern approach to chucking grinder operations 





gravitational pull; work sets solidly on vertical spindle. 
Greater work visibility; easier loading; more 
convenient control. 
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TURRET 
MILLING 
MACHINE 


SPECIFICATIONS 


SPINDLE SPEEDS: 8 . . . from 80 
to 2720 R.P.M. 


SPINDLE DRIVE UNIT: Back 
geared; utilizes full power at 
all speeds without belt slip- 
page. 


QUILL TRAVEL: 5’. 


POWER FEED TO QUILL: 3 steps: 
.0015, .003 and .006 in. per 


spindle revolution. 


SPINDLE BRAKE and LOCK: for 
convenience in changing tools. 


COLLET CAPACITY: up to %” 
diam. 


The Machine that mills, drills, 
bores and shapes at all angles 
with one set up. 
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Plan your work for fast, 
convenient handling... by Bree 


The idea of Planned Production is not new to the many shops 
using BRIDGEPORT TURRET MILLING MACHINES. These shops 
replaced old, inefficient machines with “Bridgeport Millers” be- 


cause it was wise and beneficial to do so. They planned their 
tool room, die shop and production around “Bridgeport” and 
have been highly successful with their modernization programs. 
You, too, can make “planned production” efficiency your goal 
by centering your work around “Bridgeports.” You'll find that 
it will not only pay off your investment quickly but you'll put 
obsolescence away off into the dim, distant future. The reason 
for the long-lived economy of the “Bridgeport” is simply ex- RIGHT ANGLE ATTACHMENTS 
(Left) Light Duty for right angle milling and 


plained . . . better and faster and more accurate methods for drilling narrow, deep molds and cavities 
(Right) Heavy Duty for milling and drillin 


° ° . t h les. F h ? 
doing the kind of work “Bridgeports” do have yet to be un- ee 


covered. 


Ask your dealer... orus... to help you plan for tomorrow by 
making the “BRIDGEPORT” a “must” TODAY. 


NO. 2 BORING HEAD 
Boring Tools and Holder provide the means of 
boring holes up to 6°’ diameter. Available for use 
on Bridgeport 1 HP Milling, Drilling and Boring 
Attachment 


MILLING MACHINE VISE 


An improved vise providing great gripping power 


THE HOUSE THAT BRIDGEPORT BUILT 
Streamlined for attractiveness; equipped with 


This new plant on a five-and-a half-acre plot was necessitated by an unprec- pee cg I oe Po 
edented demand for “Bridgeport Millers.” More than 17,000 of these machines iain an te aaa: Oa 315” ond po 
have been delivered since the first one was introduced twenty-two years ago x 5’ jaw openings 


Bridgeport MACHINES, INC. 


Manufacturers of High Speed Milling Attachments and Turret Milling Machines 
daa eal 
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for every requirement of tool room, small lot and production work 


Bryant has specialized in the 
designing and building of internal 
grinders for 40 years, and has 
developed a line of grinders to meet 

all requirements, both from the stand- 
point of size and application. In size, 


. é i <———""— SWING 
the smaller machines will finish holes 


only a few thousandths of an inch in bie 
diameter while the larger machines have Auto. 
a swing of five feet and over. By applica- Auto. 
tion, machines are built as semi-automatics, — 
automatics, and automatics with loaders, Spindle 
Other standard machines are equipped with bone 
two spindles for finishing two or more sur- Work 
faces at one chucking. The machines are en- ee eee 
gineered to take advantage of variable 





9” 16” 
1116 
3216 


1316 
1316-R 














1416 


hydraulic systems, electric controls or fully The above tabulation covers standard 
° A ° machines. Modifications covering special 
mechanical machines, depending upon the 


capacity, type of work, and rate of produc- 
tion. All Bryant machines are designed around 
the Bryant $teel cylindrical slide bar. With 
the larger machines, the slide traverses on 
an oil film; with the small machines, the slides 
are pre-loaded ball construction affording 
maximum rigidity for precision work. Stand- 
ard and special machines can grind 
straight, tapered, curved or irregular holes, 
or any of these in combination. Face and 
hole grinding can be combined to assure 
squareness. Cams and irregular holes can 
be ground by using the cam attachment. 
A general ¢atalogue, or information 


on a specifi¢ machine, is available 
on request. 


machines may be quoted on request. 





Bryant Chucking Grinder Company 


Springfield, Vermont, U.S. A. 
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no. 1109 


For high production of 
small bores where accu- 
racy of size and finish are 
required. Max. traverse 
stroke, 6”. Max. grinding 
length, 32”. 


no. 1116 


A general purpose hole 
grinder for tool room, small 
shop, or general produc- 
tion. Maximum traverse 
stroke, 20”. Maximum 
grinding length, 8”. 


no. 1126 


For grinding large work 
to close tolerances for as- 
sured interchangeability. 
Max. traverse stroke, 20”. 
Max. grinding tength, 12”. 


no. 1209 


A fully automatic, high 
production machine for 
small and medium bore 
grinding. Max. traverse 
stroke, 6”. Max. grinding 
length, 3”. 


no. 2209 


For precision and high 
production grinding of ball 
bearing races, gears, rolls, 
bushings, etc. Max. traverse 
stroke, 6”. Max. grinding 
length, %”. 


no. 3215 


A heavy machine for 
automatic high produc- 
tion of precision work 
requiring a minimum of 
operator attention. Max. 
traverse stroke, 15’. Max. 
grinding length, 6”. 
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no. 1309-W 


Finishes 2 bores and a 
taper straight and concen- 
tric.2 wheelheads are used 
on this semi-automatic. 


Max. traverse stroke, 6”. 
Max. grinding length, 342”. 


no. 1316 


Two wheelheads for 
high production of jobs 
requiring face and bore, 
or face and O.D. grinding. 
Max. traverse stroke, 20”. 
Max. grinding length, 8”. 


no. 1326 


Semi-automatic produc- 
tion machine for finishing 
1.D. and O.D., or 1.D. and 
face in a single chucking. 
Max, traverse stroke, 20”, 
Max. grinding length, 12”. 


no. 1416 


Specially designed for 
grinding bores in long work, 
such as machine tool spin- 
dies. Maximum traverse 
stroke, 20’. Maximum 
grinding length, 8”. 


no. 1460 


For production or single 
piece hole grinding on 
parts up to 60” diameter. 
Max. traverse stroke, 21”. 
Max. grinding length, 16”. 


hi-frequency wheelhead 


Electric wheel spindle 
for small hole grinding. 
Provides speeds up to 
100,000 R.P.M. for effi- 
cient wheel speeds up to 
5000 S.F.M. 





33 eC AAS Ad Mea Pam OLIVER DRILL POINTERS 


Precision Machines by Oliver of Adrian are backed by 40 years of outstanding 
performance. In thousands of installations throughout the world, Oliver has proved 
the efficiency, accuracy, and cost-cutting productivity of Oliver Machines. Long 
lasting Olivers are thoroughly and expertly engineered to give many years of 
dependable service . . . in the future as in the post. 


OLIVER DIE MAKING MACHINES 


Sharpen drills to cut more accurately, 
last longer, and produce more holes 
Olivers assure balanced cut, with each 
lip doing equal work, eliminating ex- 
cessive drill costs and imperfect holes 
usually traced to improper grinding. 
No. 510 (far right) for drills 44" to 3” 
—2-3-4 flute. No. 21 hand-operated 
Bench Grinder (right), for drills No. 
S7 te '2”. 


; OLIVER AUTOMATIC OLIVER 20’ TEMPLATE 
or tool and die work, 
experimental work, metal FACE MILL GRINDER TOOL BIT GRINDER 
patterns, gauges, molds, 
etc. Efficient, speedy and 
accurate on sawing, fil- 
ing and lapping operations. 
Available in 5 models. Bench Model S-1 (above 
right)—Single Speed Die Maker for Tool Steel up 
to 1” thick. Heavy Duty Model (above left) has 
6 speeds, works in metal up to 3” thick, has 
variable strokes to 5” with hydraulic feed. 


TIME TESTED... 


¢ 0 ST ¢ U IT G This fully automatic, hydraulically oper- 
ated, CAM-CONTROLLED cutter grinder 
OLIVER ACE UNIVERSAL handles face mills from 10” to 21” in ‘ . . 
diameter. Machine for smaller cutters also Developed for production sharpening o 
TOOL AND CUTTER GRINDER i i i single point, lathe, planer and shaper 


available. Equally efficient on High Speed, ‘ ; . 
Stellite, and Carbide Tipped Face Mills tool» (high speed and Carbides). Grinds 
on the periphery of a 20” wheel. Capac- 


OLIVER NO. 2 ARC ity up to 1'2" wide by 134” high tools, 


from 0° to 20° clearance. (Grinds to a 


FACE MILL GRINDER master template.) 


BE wist 
OLIVERIZE 


Precision designed machines by Oliver of Adrian 
reduce Toolroom headaches, help substantially to 
maintain production schedules Many Oliver 
machines do not require hard-to-get skilled labor 
They cut labor costs because of accurate, speedy, 
and easy operation .. . reduce scrap .. . save 
costly tools and cutters. 


Write today for complete, illustrated information 
See our Catalog in Sweet's Directory 


A hand-operated machine designed for precision grinding 
of Face Mills 6’ to 26” in diameter. Cutters may be 
sharpened either with or without radius. Radius may be 

Excels on High Speed and Tungsten-Carbide work. varied from 0” to 2”. by OLIVER include 
Requires no computation, yet handles a wide , AUTOMATIC DRILL GRINDERS 
range of cutter grinding. Direct reading for clear- 0) [ | VE R | N STR U M * NT C 0 TOOL & CUTTER GRINDERS 
ances reduces fatigue—saves time on setup and @ ORILL PCINT THINNERS 
grinding. 2 Models: Standard and Heavy Duty TEMPLATE TOOL GRINDERS 
FACE MILL GRINDERS 


(illustrated). 1.414 ©. MAUMEE + ADRIAN) MICHIGAN [ASE Mitt Gainotes 


MACHINE TOOLS 
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WHERE TO BUY 


t#e% 


No. 1% Hand Feed No 
Surface Grinder 
world’s favorite tool- 


room grinder. 


Abrasive aiso offers 


38 Horizontal No 
Spindle Surface 
Grinder — Thousands 
in use in production, 
toolmaking 


sive — the lost word 
in grinders — hydrav- 
lic feeds — 
design throughout 


1218 Hydrabroa No. M34 Vertical 


Spindle Grinder — the 
only grinder of its 
type in this capacity 
range 


modern 


18’ Face Grinder — No. M3 Motorized Spindle Surface Grinder — 


No. 5 AWF Internal Finisher — Model GC Circular Graduating Machine — Accessories 





ALABAMA, BIRMINGHAM 
The Young & Vann Supply Co 
1725.31 First Ave, P.O. 22532 


CALIFORNIA, LOS ANGELES 
Henes-Morgan Machinery Co., Ltd. 
2226 Santa Fe Ave 


CALIFORNIA, SAN FRANCISCO 
Jenison Machinery Co 
20th and Tennessee Sts 


CANADA 
Rudel Machinery Company, Limited 
Montreal — 614 St. James Street West 
Toronto 137 Wellington Street West 
Windsor 601 Security Building 
Vancouver 143 Second Avenve East 


CONNECTICUT, WEST HARTFORD 
Rudel Machinery Co., Inc. 
7 South Main St 


FLORIDA, MIAMI 
General Equipment & Supply, Inc. 
543 N.W. 5th St., P. O. 321470 


GEORGIA, ATLANTA 
W. P. Childs 
845 Memorial Drive, $.E., P.O. 700 


ILLINOIS, CHICAGO 


Bryant Machinery & Engineering Co. 


640 West Washington Bivd 


INDIANA, INDIANAPOLIS 
Marshall & Huschort Machinery Co 
of Indiana, Inc 
Chamber of Commerce Building 


KENTUCKY, COVINGTON 
Cox Machinery Company, Inc. 
311-313 Bakewell St 


LOUISIANA, NEW ORLEANS 


Woodward, Wight & Company, Ltd. 


45!1 Howord Ave 

MASSACHUSETTS, BOSTON 
Rudel Machinery Co., Inc. 
531 Stotler Bida 


MICHIGAN, DETROIT 


Production Machinery Sales Co., Inc. 


4845 St. Aubin Ave 


MICHIGAN, GRAND RAPIDS 
Joseph Monahan Company 
351 Indiana Ave., North West 


MINNESOTA, MINNEAPOLIS 
Bryant Machinery & Engineering Co 
640 W. Washington Bivd., Chicago, III 


MISSOURI, KANSAS CITY 
Blackman & Nuetzel Machine Co 
212 Jewel Bidg., 1103 E. Armour Blvd 


MISSOURI, ST. LOUIS 
Blackman & Nuetzel Machine Co 
3713 Washington Ave 
William C. Johnson & Sons Mach. Co 
1234 N. 12th Blvd 


NEBRASKA, OMAHA 
Cardinal Supply & Mfg. Co 
1024 Dodge St 


NEW YORK, BUFFALO 
Rudel Machinery Co., Inc 
1807 Elmwood Ave 
George Keller Machinery Co. 
1807 Elmwood Ave 


NEW YORK, NEW YORK 
Rudel Machinery Co., Inc 
100 Eost 42nd St 


NEW YORK, SYRACUSE 
Rudel Machinery Co., Inc 
C. H. Briggs Division—114 So. Warren St 


NORTH CAROLINA, ASHEVILLE 
Tidewater Supply Co., Inc. 
95 Roberts St., P.O. 3212 


NORTH CAROLINA, CHARLOTTE 
Tidewater Supply Co., Inc. 
105 Hawthorne Lane 


OHIO, CINCINNATI 
Cox Machinery Co., Inc. 
P.O. 21953 


OHIO, CLEVELAND 
Garco Machinery Co., Inc. 
21000 St. Clair Ave 

Oni0, TOLEDO 
Golden & McCoy Machinery Co. 
3952 Elmhurst Road 


OREGON, PORTLAND 
Hallidie Machinery Co. 
525 N.W. 10th Ave 


ABRASIVE 
SURFACE 
GRINDERS 





PENNSYLVANIA, PHILADELPHIA 
Swind Machinery Co 
Surburban Station Bidg 


PENNSYLVANIA, PITTSBURGH 
Rees Machinery Co 
1012 Empire Bldg 


SOUTH CAROLINA, COLUMBIA 
Tidewater Supply Co., Ine 
807 Gervais St., P 21138 


SOUTH CAROLINA, GREENVILLE 
Tidewater Supply Co., Inc 
8 Church St., P.O. 221183 


TENNESSEE, KNOXVIME 
The W. S. Murrian Co 
912 West Clinch Ave 


TEXAS, DALLAS 
Briggs — Weaver Machinery Co 
5000 Hines Bivd 


TEXAS, HOUSTON 
Huster Machine Tool Co 
3560 West 12th St 


UTAH, SALT LAKE CITY 
Mason Machine Tool Co. 
415 South Second, East 


VIRGINIA, NORFOLK 
Tidewater Supply Co., Inc 
P.O. Box 7839 


VIRGINIA, RICHMOND 
Tidewater Supply Co., Inc 
12th & Byrd Sts., P.O. #1259 


VIRGINIA, ROANOKE 
Tidewater Supply Co., Inc 
357 Salem Ave, S.W., P.O. 31829 


WASHINGTON, SEATTLE 
Hallidie Machinery Co. 
210 Hudson St 


WASHINGTON, SPOKANE 
Hallidie Machinery Co. 
North 2605 Division St 


WASHINGTON, TACOMA 
Hollidie Machinery Co 
Floral Building 


AUTHORIZED AGENTS IN 
FOREIGN COUNTRIES 


ABRASIVE MACHINE TOOL COMPANY 


8 DUNELLEN ROAD, 


EAST PROVIDENCE 


RHODE ISLAND 


y Is Reflected in the Finish of Your P od 
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GIVE YOU. 





16"/27" Nebel 
‘LA’ series 


removable block gap lathe pro- 
vides extra swing capacity when 
required. 20"/30" and 25"/40" 
models also available. 





NEBEL 
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.PERFORMANCE WITHOUT PREMIUM 


You pay less for Nebel lathes because they're hasic. 
They’re not loaded with a lot of expensive ‘extras’ you 
may never need. And yet they offer the capacity, power 
and speed you need for most metal turning. Attachments 
and accessories are available to round out special, indi- 
vidual requirements. 


Nebel lathes are built in three styles: engine lathes, 


16”, 20”, 25”, 27”, 32” and 36” swing sizes . . . removable 
block gap lathes, 16"/27", 20"/30" and 25”/40” swing 
sizes .. . extension bed gap lathes, 20”/40” and 28”/50” 
swing sizes. 
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Nebel design, construction and operating advantages 
assure the performance you want. The powerful geared 
headstock with shaved and hardened gears and Timken 
anti-friction bearings .. . the unusually long carriage 
the quick change gear box and double-walled apron with 
hardened gears .. . are but a few of the reasons why 
Nebel lathes are so well received by industry 

Buy Nebel for production or maintenance. Either way 
you'll soon find they’re the most useful and the most 
frequently used lathes in your shop. For complete infor- 
mation, write today for descriptive bulletins. 





Cast Iron Oil Pump Body 


c* 


9.¢ per part 
34 Operations from 2 directions 


, @ 


Higher production, lower 


Follow this Cast fron Oil Pump Body through a KINGSBURY 


This Kingsbury accomplishes 34 
operations from two directions. It 
mills, drills, bores, c’sinks, rearns 
and taps. Used by a leading auto- 
motive manufacturer for a cast iron 
oil pump body, it produces 200 parts 
per hour gross; has a central column 
with an 84-inch base and a 60-inch 
index table with 14 stations. Of 
the 13 units, two are vertical (V) 
and 11 are horizontal (H). Eight 


of these units have multiple spindles. 


Thirty-four operations are accom- 
plished by one man on this one ma- 
chine. Follow through and see: 

Unit J-V (Station 1 vertical) 
rough mills the base of the large 
flange. This milling operation em- 
ploys our heaviest milling unit: 


about as large as we care to handle. 


Unit 2-H with six-spindle head 
drills six .159 holes .74 deep. 


Unit 3-V finish mills the face. 


Unit 4-H countersinks three of 
the .159 holes and drills a .453 hole. 

Unit 5-H 
maining three .159 holes and drills a 
438 hole. 

Unit 6-H drills 


297 


countersinks the re- 


a .406 hole and 
two holes. 

At Unit 7-H another .406 hole is 
drilled and the .297 holes are .312 


reamed. 
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Combined operations on a Kingsbury 
bring you distinct advantages. 


You benefit from the combined opera- 
tions of a Kingsbury special purpose pro- 
duction machine. Output per man_ hour 
is increased. The part is not moved after 
once being chucked. It travels through a 
work cycle where units of from 1% to 5 hp 
each drill, ream, c’bore, mill, tap, thread, 
etc., accurately and automatically. 

These .combined operations cut produc- 
tion costs. Only one operator is required. 
Han- 
dling of each part is reduced to this one 
chucking operation. 


He loads and unloads the machine. 


almost no 
each part is machined uniformly 
to specifications. 


There is 
scrap loss 
Less floor space is re- 
quired than for separate machines. 

If you are interested in further informa- 
tion on these special purpose machines, we'd 
be pleased to hear from you. 

Kingsbury Machine Tool Corp., 
101 Laurel St., Keene, N. H. 


KINGSBURY 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 


for Low-Cost High Production 


as it produces 200 


Units 8-H, 9-H, 10-H, 11-H 
Here we work on the thru-holes and 
large bores with combination tools; 


Unit 12-H. 
at 4-H and 
finished ream. 


Steel Plate lie per part 
20 Operations from 2 directions 


- » 


O-O- 
PO) 


o> 
aa 
LS 


] 


Steel Plate 
540 parts per hour gross 
1 6/10¢ per part 


This part measures only 1.69 OD, 
and contains 12 holes. Most of 
these are partial holes. The ma- 
chine has two Vertical Units and 
nine Horizontal Units operating 
20 spindles in all. Close center 
distances prevent the use of more 
than two spindles at any one unit. 
Rigid tolerances must be held. 


Brass Padiuck Body 1.¢ per part 
6 Operations from 2 directions 


| 
Whe 


Brass Padlock Body 
460 parts per hour gross 
1 1/10¢ per part 
This is a comparatively simple 
machine with six operations, four 
horizontal, two vertical. It drills, 
c'bores, reams and taps — all 
automatically. The machine is 
compact with 60° diameter base, 
12” diameter index table, six 
fixtures and six drilling units. 
Bushings guide drills and reamers. 


parts per hour gross at 9;¢ each 





The .484 holes bored 


S-H receive a semi- 


really the most interesting oper- 
ations. Drawings 8-H and 11-H illus- 
trate these operations. A 1.680 hole 
is rough bored at both Unit 8-H and 
9-H, each with a flat bottom and 
These two 1.680 holes 
then receive a semi-finished bore with 
flat bottom at Units 10-H and 11-H. 


.750 c’bore. 
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Unit 13-H with six 10-32 NF taps 
performs the tapping operation in 
the six holes drilled by Unit 2-H. 

Operator stands at the 14th sta- 
tion when he loads and unloads the 
machine. An air cylinder clamps 


and unclamps the work fixtures. 


1953 





Each Unit Cost onthe drawings 
includes the cost of the man and of the 
machine — no power or overhead. We 
assumed: 


Unit cost of man equal to: 


___average U.S. hourly wage 
hourly gross x 86% efficiency 





Unit cost of machine to be: 


price of tooled machine 


output in 6000 hre. @ 80% efficiency 














If it has to be 
precision THREADED 

«oe @ COULTER will 

do it faster, more 


accurately! 


With a reliable COULTER Automatic Threading Machine 
on your line, you will hold your share of today's 
speed-up-of-production demands! You will thread parts in a 
greater variety of lengths and diameters with diverse 
materials to more accurate specifications and far better 
quality than with any other threading machine built... 
and everything is automatic! 


> models for 


Varying Threading Operations: 


“HI” Hob Thread Milling Machine 
... for precision, internal and external 


threads .. . AUTOMATICALLY. 





“LI” Threading Lathe 
.. « for precision, square, standard and 29 


degree threads ... AUTOMATICALLY. 


“Threadmaster” Thread Milling Machine 
.. « for-precision, long and short 
traversing, elevating, cross feed and 


lead screws . . . AUTOMATICALLY. 








If you are planning to purchase a threading machine, 

it will pay you to look into the COULTER line. We welcome 
opportunities to discuss your threading problems and quote on 
equipment engineered to your special requirements. 








Machine Tool Builders Since 1896 


* Coiilter Machine Co. 


635 Railroad Ave. Bridgeport 5, Conn. 
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This is one of the Standard scales 


which ensure the exceptional and permanent accuracy 
of the coordinate settings of the 


Hydroptic-6 


Unive Stares Orrartwent oF ¢ 
WASHINGTON 


ational Bureau of Standards 


Certificate 
PURE SONAR TAR ARIE TRG A RE mci a roe 
“-~ineh Steel Bar 
A most valuable testimonial }, etdte Genovese *tnetrusente te 
Submitted by 
Since more than 80 years, the Société Genevoise, ete Genevoise d'Instruments de Phys! que 
Geneva, have supplied length standards to all pro- jeneva, Switverland. 
minent metrological institutes where they consti- a" et oe BF mao Se Se ee St SE 
tute the basis of all linear measurements The results obtainet are as follows: 
Their unexcelled precision has been repeatedly Length of the interval from the zero to the 40-inch line at 
acknowledged by the highest instances. The certi- 0° centigrade, with the bar supported at the points of Bessel: 
ficate tilustrated at the right has been issued by 40 00001 inches. 
the National Bureau of Standards, Washington The observations were made at @ sean temperature of 20.04" centi- 
it relates to a SIP 40-inch standard scale the cali- ete 8 & ee | Rp dh he ay ae ag a oo se 
bration of which showed that the total error of ‘ epee patria ‘ ite pais 
Calibration of GSub-intervals. 
the division on the full length was only .OOOOL inch, Length of gub-intervals at 20° centigrade. 
a figure which requires no further comment 
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Test No. 2.4/125714 
Synonymous yrs 7 


with unexcelled accuracy 


Total error of the division on the full length of 40 in. : .00001 in. 


// 
REPRESENTATIVE FOR U.S.A. AND CANADA 


ysN i= Jee: me) | oe OC) -1 10) -F Wale), 


HIGH PRECISION MACHINE TOOLS AND MEASURING EQUIPMENT 
100 East 42nd Street NEW YORK 17, N.Y. 
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Power... Speed... Precision... 


SIP Jig Borers are today the key 

machines in every progressive works where accuracy 
and reliability are primary essentials. 
The SIP Hydroptic-6 Jig Boring and Milling Machine, 
of new design, is the last word in jig borer technique. 
It features an exceptional robustness and versatility, 
permitting heavy duty work as well as the finest ma- 
chining operations to be performed at amazing rates of 
production. 


SS MM A A RET me 


4 ) SL. Jig Borer 
| Aydroptic-6 


: with projection screens 


Working range 28” Spindle speed 40 to 2000 rpm 


2088 


Table surface je we Boring capacity, dia 12 
Distance between uprights Spindle quill travel .. oe 


Table to spindle end .. ', Net weight scoese Caen ee 








Guaranteed accuracy for all coordinate settings: m0] 010) be) in. 
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a > q U ~ D Greatest Advance in 
Drilling Machines 


in the Past 25 Years 


DRILLING AND 
TAPPING MACHINES 


INCREASED PRODUCTION 


25% or more 


MAXIMUM TOOL LIFE 


Correct Speed 


PRECISION PERFORMANCE 
—Rigid Construction 


The Edlund new Model 2F with infinitely variable 
speeds, gives your operator an infinite number of 
speeds within a broad range—not the ordinary 
three, four and eight speeds—this means correct 
speed for maximum tool life and greatest produc- 
tion. 
Speed changes are made instantly without stop- 
Variable Speed Mode! 2F Edlund drilling and tapping machines Pane and valuable production one is not lost 
in standard models to meet your requirements changing belts or gears. Convenient controls for 
Spindles: 1, 2, 3, 4, 6, or 8 easier operation and rigid construction with ample 
Speeds: From 50 to 3600 RPM work table area assure precision performance. 
ate ae ld os ies Here is the advanced-design drilling and tapping 
Capacity: To 114’ machine built under actual tool room and pro- 
Special models engineered to order. duction test conditions for your requirements 
Additional Ediund Equipment: Back Gears (ratio 4 to 1); For complete specifications, write for Bulletin 140. 
Semi-Automatic Power Feed; Coolant System; Work Lights; Dealer Representation in Major Cities 


Reversing Motor Tapper; leod Screw Tapper 
E D L U i D MACHINERY CO. /|4) 


DIVISION OF BRADLEY EDLUND CORP. 


Cortland, N. Y., U. S.A. 


[A) Affiliated with Precision Castings Co., Inc. 
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a HARDINGE TOOL ROOM MACHINES 








HARDINGE 
Model HLV 
Tool Room Lathe 








HARDINGE 
Model HCT 
Chucking Machine 
with Production 
Threading Head 
Also Model HC 
Chucking Machine 

without 


Production 
Threading Head 


HARDINGE 
Model UM 


HARDINGE 
Model DSM 59 
Second 
Operation Machine 





ALL MACHINES 
Feature 
HARDINGE Preloaded 
Ball Bearing Spindle 
Construction for 
High Speeds 





HARDINGE HARDINGE 
Model VBS Model DV 59 


Second Lathe 


Operation Machine 
with 
Stationary Collet 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 








Meets all production requirements! Half Presses 


available in 4-Ton and 
72-Ton models for jobs 
demanding unlimited shut 


benchmaster the standard of the industry height. 
for small mills and punch presses 


Back Geared Presses 
—available in all 4-Ton 
and 7'%-Ton models for 
blanking, forming and 
drawing operations! 





These rugged, low cost presses have set the world’s standards fo: 
small presses! Unmatched for economy of operation, high pro- 
ductive capacity and overall performance. More than 50,000 
now in use throughout the world in almost every conceivable 
industry. Available in 1-, 4-, and 7%-ton capacities, 51 models; 
Standard and Deep Throat Types. 





ty, benchmaster mills... 


cost less than many big mill accessories! Belt Sander 
Ideal for all belt sanding 
applications. Positive 
trackage adjustment. Uses 
belts from "to 1" wide 
by 44” long. Speeds up to 
8000 S.F.M 


Iiere is the precision performance you expect only 
from big, expensive mills...on production jobs 
within their capacity two or more compact Bench- 
masters often out-produce large machines at a 
fraction of big mill cost! Ideal for tool room, pro- 
duction, experimental, die making and thousands 
of other uses. 

Precision Tapered Roller Bearings insure tight,chat 
terfree milling under heavy loads. 


Mills Vertically or Horizontally—Interchangeable 
spindle assemblies permit both horizontal and ver 
tical milling—One machine does both jobs effi 
ciently! 

Fast, Simple—Ample powe: 

for rapid metal removal; sim 

ple operation for unskilled Arbor Presses 

help. Engineered to equalize 
Production Models Equippe dl stresses over all! Heavy, 
with rack and pinion feed for stub-tocth alloy steel rack 
fast table reciprocation. and pinion gears. 3 sizes 
; Ya-, 1-, and 2-ton. Lever 
operation, plain base or 











platen 


Ask for detailed information on World's largest 


Benchmaster presses, mills and benchmaster : manufacturer of small punch 

act essoric s today! presses and mills 
Benchmaster Manufacturing Company al sacailiale 

1835 W. Rosecrans Avenue, Gardena, California - 
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TABLE TYPE HORIZONTAL BOR 
ING. DRILLING AND MILLING WA 
CHINES a complete line with 4 to 
in. spindles - 10 to 50-hp. drives 
plain or built-in rotary table types 


Model 300-T with 3-in. spindle shown, 





~Blueprint-= 


for money-making metalworkin 


acl 
ind milling machin i | y on ftuturce untor nh wor sigom ww 
nill, a 


machine that will carn a rcasonable : ind profitable shoy 


When buying a horizontal boring, drilling ichine that will 


planer oral ver-muller scl That's why th 


vvu-ebuslt mactl 
turn over l long period Oo tim Mac he av) bul ACTH 
1+ 


ro ou 1 sUTCS a 


normal working conditions | ‘ 
combination o i versatility 
This is certainly an important factor , 
h. cision and specd W ery machi 
every machine tool purchase mut ther 4 ; . R NDN 
I a chased. They know G&I quipment 

is also another fact which should 1 them the | — making in 
il il iM itt y pied i ii’ 


your careful consideration To get the 


not only for this year, but for 
soundest return on your investment you to come 
should select a machine that can not only On 

handle your scheduled work but also tak typi 

care of the many odd job assignments as the reputation 


well. In other words, be sure to sclect a est builder LAC, WISCONSIN 








- ~e~ £5 
FLOOR TYPE HORIZONTAL BOR > . pe 
ING, DRILLING AND MILLING MA a a 


* aes 
CHiN el 


a Models with spind'es $ aaeeeee* 
o ; imvriete met arives — 


PLANERK-MILLERS 
to 1441 

tools f 

series of machit 


ly, yet maintainu 


PLANER PVYPE HORIZONTAL BOK 
ING, DRILLING AND MILLING MA 
CHINES Models with spindles 5 
to 8 in. diameter Mot drives 
20 w 50 hp. For additional horse 
power requirements, contact the tac 
tory. CHlustration shows a 50 Series 
machine, widely known tor han 
dling very heavy work that requires 
great cross travel.) 











HYPRO OPENSIDE PLANERS 
G& builds a complete 
OPENSIDE machines with 
in. capacities and motor d F 
to 100 hy - DOUBLE HOUSING 
units with 36 to 144 
ind drives from 25 to 100 hy 





Lapacity, 
versatility, 


, ee ev 


speed ane 


AAMT ARR EMT TO 








MILLS Available with capacities 
of 42” to 12 ft motor drives 
up to 100 hp. (Machine shown ts 
one of the larger units. It features 
the new pendant control and clectr 
hydraulic shift.) 


- My [EC : S| Of 


we > ae ae SP 





-eethe 
hallmarks of every 
Giddings & Lewis 
Machine Tool 








STUB BORING TOOLS iVall- 
able in sets consisting of precis:on- 
made stub boring bars that are 
accurate t .0OO1 in. fine adjust- 
ment, range from ', to 7 in. dia. 


“a 


BLOCK TYPE CLUPEERS 
available in single or double 
idjustable types for boring 
range , t 17 In 


BORING BARS in a wide 
ranve of plain and block type 
bars for specific applications 


DAVIS BORING TOOLS 


...protect your machine tool investment 


If you seek the unusual capacity that 
means money-making metalworking .. . 
contact your Davis representative or write 


The Davis Boring Tool Division of Giddings & Lewis offers com- 


prehensive tooling service, They build plain and micrometer 
adjustable block type boring tools; line boring bars; special boring GIDDINGS é& LEWIS 
tools; car wheel boring tools planer, vertical boring and turning MACHINE TOOL co. 


mill tools; Quick Change arbors and sleeves. If you have a tooling FOND DU LAC, WISCONSIN 


Builders of the world's finest heavy-duty Horizontal Boring 
proble m, it will pay you to consult the Davis I NLINCeriny SCLVICE Drilling and Milling Machines table, floor and planer type 

bao is 2 } / Hypro Double Housing and Openside Planers, Planer Type Mill 
If Davis can't bore H, it cant be done ing Machines and Vertical Boring Mills; and Davis Cutting Tools 





CUT MILLING COSTS WITH 


KENT-OWENS 


More and more—Kent-Owens 

Machines get the call for countless mill- 

ing jobs today—because they're rugged . . . simple 
... versatile. Twin-post head mounting assures 
balanced load. Greater cutting efficiency—only 
two gear contacts, motor to cutter. Write for bul- 
letins on wide range of hydraulic and hand- 
operated machines. Also, let our engineers help 
you with tooiing and special machine require- 
ments. Kent-Owens Machine Co., Toledo, Ohio. 


No. 2-20V bie No. 2-20DS 


20’’ table travel... . Double 


vertical spindle 
with speed range 


table. ca" 





for two milling 


operations at 
32 to 1284 R.P. sametime... 20” 


m....<42" 2 42" 4 table a 
x 12” table. 


Spindle 


travel 





No. 2-20 


20” table 
travel... 
42x12” 
table ... 
full auto- 
matic 
hydraulic 
table feed, 


No. 1-14DS 


Double Spindle for 
two milling oper- 
ations at same time 

14” table travel 
e+ 32” x9” table. 





No. 1-M No. 1-V No. 1-8 


Hand feed to Hydraulic ei 


table 


table and head vertical head travel 


aaa ae feed ...51%4”" 
table ... Ad- head travel 
justable head a 
counter-bal- 9”” table. 

ance. 








automatic 
hydraulic 
table feed. 





No. 1-14 


= = 3” 
table 

14” table 
travel , 
hydraulic 
table feed 
i a full 
automatic 


cycle 





or] | >); ; KENT-OWENS REPRESENTATIVES 


BOSTON 
General Machinery Corp 
= BUFFALO 
Dos W. Panernon 
CHICAGO 
Fours States Mach »y Company 
DALLAS 
Huster Machine Tool Co 


: DAYTON 
e . Goriger Mach'y Company 
for milling machines ate 


£ 
A.C. Haberkorn Mach’y Co. 


PT. WAYNE 
Ones Machinery Co. 


GRAND RAPIDS 
Joseph Monsheo 
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HAMILTON, ONT 
+. F. Barber Mach y 
Compeny 


MARTFORD 
Harnagton Machinery, lac 


HOUSTON 
Oliver 1. Ven Horn Co, lnc 


INDIANAPOLIS 
Oss Machinery Co 


KANSAS CITY 
Eichman Machinery Co 


LOS ANGPLES 
sermann 


Mah y Co 


MILWAUKEF PITTSBURGH 
Four Steves Mach y Compeny Berney Mochinery Compeay 


MINNEAPOLIS ROCHESTER 
The Satierlee Company PW Schieler Machinery Co 


MOLINE SAN FRANCISCO 
Joha }). Normoyle Co C+. Bulow Mechimery Co 


MONTREAL 


ST. Lous 
P.P. Berber Mach» Co 


Bieckman & Nuetsel Mech'y Co 
Clarke Equipment Compaen 
NEW ORLEANS hy — 

Oliver 1 Van Horn Co. ln SYRACUSE 

J. Owens Mech» Company 

NEW YORK 

HMarnagion Wilson Brown TORONTO, ONT 

Company PF. Berber Mach y Company 
PHILADELPHIA WALKERVILLE, ONT 
Calico Mactunery Company P.f. Barber Mech y Company 





MODEL 12S SEMI-AUTOMATIC HOBBER 


This sturdy gear hobbing machine with the L.B. 
electric hob shifter and in-out mechanism pro- 
duces gears of maximum accuracy—including 
right or left hand spur and helical gears up to 
45°. After loading it is necessary only to press 
the starter button and the hob is fed automatically 
across the face of the work. 


MODEL 7A 4SPINDLE HOBBER 


A truly amazing hobbing machine that brings 


touch button control to precision hobbing. One 
operator can easily load and unload the four, six 
or eight spindle machines. Equipped with L.B. 
in-out mechanism and electric hob shifter. Also 
available in single spindles. 


MODEL SH SPLINE HOBBER 
The exclusive ‘‘feed through 
spindle’”’ feature enables the 
spline hcbber to handle long 
and bulky parts with maxi- 
mum efficiency and speed. 
The SH hobs splines up to six 
inches in diameter and to 144” 
long. It will also hob spur 
and helical gears up to 8”. 





| ~-4 

MODEL HT THREAD MILLER 
This heavy duty semi-automatic ma- 
chine is a truly outstanding achieve- 
ment in precision thread generating 
equipment. Its many features include, 
versatility (range of leads from '42” to 
one turn in 60"), extra rugged head- 
stock for dependable, continuous 
service and its adaptability to many 
attachments. 


CRI-DAN “B’ 


MODEL 40 THREAD MILLER 


Versatility, easy loading and 
ruggedness are just a few of the 
“extras” that make up this preci- 
sion, semi-automatic threading 
machine. If you want these, in 
addition to unusual accuracy at 
high speeds with a minimum of, 
scrap, specify model “40”. 


CRI-DAN "D’ : 
SINGLE POINT THREADER 


This amazing threading ma- 

chine is capable of 50 cuts a minute 

—this is accomplished with a single 

point carbide cutting tool which is con- 

trolled by a high precision cam instead of the 
conventional lead-screw. The Cri-Dan “D” quickly 
and accurately threads parts that are time and material 
consuming or even impossible on a turret lathe. Both 
internal and external threading. 


This little brother of the CRI-DAN “D” is 
setting new threading records all over the 
country. It can be set up to take a constant 
or diminishing feed per pass using high speed, 
stellite or carbide single point tools. 


~ “IF YOU THREAD OR HOB—GET A BETTER 
with CRI-DAN or LEES-BRADNER’ - 


a 


fy, 


CLEVELAND 11, OHIO, U.S.A. 














PACKAGED 
PRODUCTIVITY 








For all Sizes of Monarch Lathes’. . . 
For Quality & Quantity Improvements 
Like These! 


The Monarch Air-Gage Tracer, proved in performance to 
be the most accurate duplicating device yet developed, can 
be factory-applied to almost every Monarch Lathe. So can 
the Auto Cycle Unit. Combine them and you get a fully 
automatic cycle high production lathe that can be con- 
verted to and from manual control in a matter of seconds. 

Reasons for its productivity are simple. Less setup time. 
Simpler and infinitely less expensive tooling. Less tool 


sharpening time. Less turning time. Less grinding time on 


subsequent operations. To all this—add the speed, accu- 
racy and inherent advantages of automatic control. 
Don't you want more data on a package like this—as 
effective for short runs as long ones? Just write today 
for our complete, fully-illustrated Booklet #2607 ... The 
Monarch Machine Tool Company, Sidney, Ohio. 


Monarch 
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FOR A GOOD TURN FASTER... TURN TO MONARCH 
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TYPICAL SMALL 
LATHE APPLICATION 


Monarch 10” Model EE Precision 
Manvfacturing Lathe 
with Type C Rigid Air-Gage Tracer 


Part—reamer blank. Material— 
high speed steel. Operction — 
turn complete except .540° diam 
eter. Limits—~.001". Maximum 
depth of cut—7/64". Comment 
—three cuts are required to avoid 
springing work. Yet total machin 
ing time of 3 minutes, 36 seconds 
was achieved at once by operator 
new to Air-Gage Tracer equipped 
machine. Customer estimates that 


savings will pay for machine in 
less than one year. 





TYPICAL MEDIUM 
LATHE APPLICATION 


Monarch 16 Series 60 Engine Lathe with 


Air-Gage Tracer and Auto Cycle Unit 









Turning rotor drive shaft. A flat, 


template is used for this oper- 
ation but round templates may be 


employed if desired. Stylus oper- 


ates on only 5-6 ounces of pressure, 


Part—helicopter rotor drive shaft, 
36” long. Material—4340 steel 
forging, brought to hardness of 34 
to 38 Rockwell C scale. Opera- 
tions—finish turn and bore 
Limits— + .001” on some diam 
eters. Comment—accuracy and 


finish are the story here 


To obtain proper grain structure 
in the finished parts, the rough 
forgings are made substantially 
oversize, Finished parts average 
only 20% of the weight of the 
rough forging, and are completely 
free of distortion, User, having 
found previous modern equipment 
incapable of holding limits, ex 
presses complete satisfaction with 


Monarch production 





TYPICAL HEAVY DUTY 
LATHE APPLICATION 
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Monarch 20 Model MHeavy Duty Lathe 
With Type C Rigid Air-Gage Tracer 






Turning crankshaft (above). Note 
that tool, mounted not on hydrau- 
lic slide but on its own slide, can 
be adjusted for diameter changes 
by dial calibrated in thousandths 


—without altering template setup 


Part—crankshaft. Material— 
4140 forging. Operations—finish 
turn both ends. Limits 002 
Maximum depth of cut—3/16 
Comment—use of steady res 
permits holding of limits, reduc 
ing spring normally present when 
turning such long, out-of-balance 
parts. With 2 cuts required on 
long end (above) because of large 
amount of stock removal from 
small end diameters total turn 
ing time per piece is only 3 min 


utes, 5 seconds 
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12 Station Transfer Machine—Hydraulically operated index- 
ing mechanism—operations include drilling all angular oi 
holes plus connecting metering holes. Machine incorporates 
all Avey-draulic Torque-matic Units for Deep Hole Drilling 
with Avey Cam Units and Drill Heads for Meter Hole Drilling 


Machine conforms to J.1.C. Standurds. 


for drilling... tapping... production machines 


THE AVEY DRILLING MACHINE CO, 
Cincinnati 1, Chico 


1954 Production Planbook 











rN 


Built for ACCURACY ...SPEED... 
and Long Lasting PERFORMANCE... 
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A. LARGE TABLE MACHINE—the large heavily ribbed table, 34” x 25” id f : 

plus ample chip trough, allows room for large dies or fixtures, plus additional space for 

tooling, etc. Each six splined precision ground spindle and drive sleeve is supported by } } J i~ 

five rows of precision ball bearings which give the precision needed. The machine has | i 

six speeds which are easily obtained through a shifter lever, positioned in front of the | 

machine. The machine also has three speed ranges, low, medium or high which are | | 

easily changeable for future jobs requiring higher or lower speeds. j . 

All BMA-6 Machines may be obtained in hand feed, Avey-matic automatic feed, and power 

feed with or without reversing motor and control for tapping. ‘ 

= 

r 





Wo. 2 BMA-6 Machines may be obtained with #2 or #3 Morse Taper, optional and #3 
BMA-6 Machines may be obtained with #3 or #4 Morse Taper optional. 


B. ROUND TABLE TOOL ROOM MACHINE—The drilling unit is 

mounted on a round table, lower column, and base. The base is planed and regularly 

furnished with two tee slots. Above the planed base is one auxiliary bracket adjustable 

vertically which may position a vee center, a cup center or an additional table. Beneath 

the spindle is positioned the regular round table, which is 18” in diameter and contains 

tee slots and coolant trough. This toble may be tilted either way up to 90° or can be 

moved to the side or rear of the machine to allow work to be done on the lower table or . 

planed base. \ 
\ 


C. COMPOUND TABLE MACHINE—This mochine is ideal for tool 
rooms and die shops and may be used for layout purposes which greatly assists jig bore 
work. The compound table is rigidly supported by a ball bearing mounted elevating screw 
and has vertical adjustment on the dovetail of the lower column. The working surface of 
the table is 25” x 1/.” plus ample chip and coolant tyough. In and out travel of the table : / / ie? 

is 5” either way and cross travel is 7%” either way. Both tables are moved by Alloy / i] 
Steel lead screws with automatic wear take up on screws. 

Both tables are scaled in 4” with dial reading on lead screws graduated to read .00! 

(one turn equals .250). Both tables have felt wipers on ways and table surface is regularly 

furnished with two longitudinal tee slots. 
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THE AVEY DRILLING MACHINE CO. Cincinnati 1, Ohio 


Four Types of Multiple Station 
Machines for ae noone 
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Transfer-matic 


Pallet Type Transfer-matic 


Trunnion Type Machine 
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Recognizing today’s vital need for more . Joes 0 hs} SN Fa 
production and lower costs, The Cross Company has pioneered many advancements in 

. decreasing 


special machine tools. They have led the field in improving automaticity 


human handling of parts . 
building machines to operate with a minimum of unskilled labor. 


performing more Operations on one machine tool 
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CROSS 


Machine Control Unit 


at) 


Cross Machine Control Unit with Toolometer 


Basic components of the Cross Machine 
Control Unit include a master control board, 
a work bench, a master tool setting fixture, 
setting gages for all tools, two complete sets 
of pre-set tools and holders, and Cross Tool- 
ometers to automatically shut down the 


machine when any tool needs changing. 


The Cross Machine Control Unit reduces 
tool breakage . . . eliminates machine adjust- 
ments for tool changes . . . permits the use 
of less skilled operators . . . reduces scrap 
caused by tools which have become dull or 


have “lost size’. 


f ’ 
‘ 


Established 1898 


co 
pare Oit Fea) oe Standard Fixtures for Pre-Setting Tools 


Special MACHINE TOOLS 
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16 Spindle Speeds 


with only a 


wist of the Wrist... 


Sid Rule § election! 


with This Automa tic 9? 


Just a turn of the hand wheel on the front of the 
headstock of the LEHMANN Hydratrol Lathe gives 
you a speed change! An automatic slide rule, 
co-ordinated with the movement of the handle, 
shows spindle revolutions per minute and in- 
dicates a slide rule calculation of the cutting 
speeds in feet per minute. 


Calculation by the operator is unnecessary. The 
speed change handle is moved so that diameter 
of work within the range of the lathe registers 
with specified cutting speed in feet per minute, 
and the lathe automatically makes the necessary 
change. 

The rotary selector gives 16 forward and 8 re- 
verse speeds. No need for intermediate stop; 
unnecessary to disengage the friction driving 
clutch to change speed. 


Check These Other Important Advantages: et titng tn sbi etaanatien 


@ Safe in operation. 
@ Simplicity in construction and operation. 


@ Hydraulic friction clutches and hydraulic brakes, 


self-compensating. 


of positive clutches when speeds are changed 





or catalog —or—send prints for time- 
and-money- saving recommendation ! 


® Automatic safety relay, for harmless and easy engagement L FE wt Mm A we ad 


® Spindle release for chucking. 


® Perfect, safety-control lubrication with filtered oil. 


® Gears constantly in mesh. 


MACHINE COMPANY 
GRAND at CHOUTEAU « ST. LOUIS 3, MO. 





DIVISION OF NOVO ENGINE CO 
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LEHMANN (ydratro/ LATHES 


LARGE HOLLOW SPINDLE — DOUBLE END ‘TYPE 


42” swing, 16 foot bed, 18” 
hole in spindle—Special head 
stock for short work piece 
Semi-automatic multiple, lon- 
gitudinal and cross feeds hy- 
draulically operated on both 
ends of headstock 








Boring Tools by 
Boring Tool Division, 
Lehmann Machine Co. 


50” swing—50 foot length, 19” hole in spindle. 
24” Hexagon Turret on carriage with profile 
bar for profile boring and grinding. Retract- 
able diamond profile wheel dresser. Weight 
72,000 Ibs. 

Double End Hydratrol Lathes are built in sizes 
from 18” with holes up to 74%” to larger sizes 


. 
with holes to suit the job. Double End opera- nn M a hine Co 
tions avoid necessity for resetting the work, P 
and insure relative concentricity of boring and DIVISION OF NOVO ENGINE CO 


turning operations and squareness of faces 


at both ends. CHOUTEAU AT GRAND 
ST. LOUIS 3, WG. 
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® PLANING 


Double Housing 
and Openside Types 





@® BORING 
5" to 8” Bar Floor 
and Planer Types 





@ MILLING 
Double Housing and 
Openside Unit Head- 
Planer Types 








A GRAY will cut your costs! They’re all 

designed for heavy duty carbide 

machining and high precision serv- 
ice. Write for Bulletin 56. 
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CIMNCIMNMATI 7, OHIO, U.S. A. 
SOLD IN CANADA BY UPTON, BRADEEN AND JAMES, LTD 











* SOLD IN LATIN AMERICA BY MACHINE AFFILIATES 























SWITZERLAND'S 
Finest Lilies 
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MIKRON  TAYANNES 


SINGLE SPINDLE AUTOMATICS 


GEAR MAKING MACHINES MULTI-SPINDLE AUTOMATICS 
For HOBBING and SHAPING: 


® Spur and Spiral Gears 

© Pinions 

© internal and Cluster 
Gears 

© Segments and Racks 

© Bevel Gears 

© Worms and Worm Wheels 

© Internal and External 

' ‘Threads 


We maintain in New York: 


A competent engineering staft for assistance in the selec- 
tion and operation of these machines. 

A shop for the layout and manufacture of cams and tools 
for automatics. 

A large stock of expendable items such as collets, carbide 
bushings, cam followers, hobs, etc., as well as a compre 
hensive list of spare parts. 


[usseu, |B fowwroox ¢ | A Tenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 
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PREPARED BY THE SENECA FALLS macuine co. “THE So-swinny PEOPLE” seneca Fauts, New york 


@ While automatic loading of individual 
machines and groups of machines (transfer 
loaders) was developed by Seneca Falls engi- 
neers as early as 1928 and many such instal- 
lations have been in continuous use for more 
than two decades, a challenging opportunity 
for plant automation still awaits American 
Industry. 

Modern automatic machine tools have at- 
tained a high degree of productive efficiency 
within their cycle of operation. Now Industry 
must couple up the production flow with 
more efficient, less costly means of work load- 
ing and work transfer between automatic 
machines. 


Seneca Falls, with a vast store of exper- 
ience and a record of many successful instal- 
lations, will help you find more cost-cutting 
methods for tomorrow’s more competitive 
production. The Automatic Work Handling 
installations pictured on these pages show 
typical equipment in actual use. Your inquir- 
ies are invited. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 
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Model LR Lo-Swing Lathe equipped with Seneca Falls Automatic Work Loader and tooled for shaft work. A swinging cradle at the tailstock 
end of the machine connects with Work Transfer conveyors which feed rough work to the lathe and transfer finished work to other machines 


and gauging stations. 


PRODUCTION COSTS 
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Automatically-loaded Lo-swing IMP turns and faces both ends of bronze 
bushings in a variety of length» and diameters 
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Automatically-loaded Model CS Lo-swing Automatic 
Drilling and Centering Machine equipped for chamfer 
ing bore on both ends of piston pins 


a 


Hopper-fed, rotary loader automatically loads and ejects valve guides on 
a high produc tion basis Max hine rough and finish turn 


This Automatic Loader feeds fairly heavy couplings into 

a cradle where they are picked up by an injector head 

and chucked in an air operated collet chuck. Fini-hed Partially-machined pump 
pr ke them up and places them in an air ope rated collet chuck on this 
Automatically-loaded IMP Lathe 


vears feed by gravity to an injector arm which 


pieces are automatically ejected, picked up by a -alety 
finger and dropped on the evacuation chute 


ARE LOWER WITH So- 








Illustrated here you see a few typical examples of thousands 
of Steel-Weld Fabricated parts and assemblies produced 
and machined by Mahon for hundreds of manufacturers of 
heavy machines and other mechanical equipment. If parts of 
your product could be redesigned and produced to better 
advantage through Stee!- Weld Fabrication, or, if you require 
a limited number of large heavy pieces, in which pattern costs 
are a consideration, you can turn to Mahon with complete 
confidence . . . personnel and facilities are available within 
the Mahon plant to do the complete job from drawing board 
to finished machining. You will find in the Mahon organization 
a unique source with complete ultramodern fabricating, 
machining and handling facilities to cope with any type 
of work regardless of size or weight .. . a source where 
skillful designing and advanced fabricating technique 
are supplemented by craftsmanship which assures a 
smoother, finer appearing job embodying every advan- 
tage of Steel-Weld Fabrication. See Mahon's Insert in 
Sweet's Product Design File, or write for further information. 


THE RR. C. MAHON COMPANY 


DETROIT 34, MaiCHIGAN 
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CUT WITH CONFIDENCE 


L-BLOND 


OF CINCINNATI 





HEAV Y DUT Y ENGINE LATHE 


WITH 
HIGH-POWER 
HEADSTOCK 





NOW... cut with confidence 
at high horsepower! 


New 32” Headstock Designed EXCLUSIVE! Adjustable accelerations 
for Power for starting, stopping, jogging 


Heavy, short shafts minimize deflection. To bring heavy work pieces up to speed 
safely, torque applied for the first five 
seconds is adjustable. Any percentage of full 
torque can be selected for this interval. Similar 
adjustments can be made for stopping and 
jogging by means of three rheostatic controls 


Exceptionally low no-load-friction-horse- to the electric clutch and electric brake. 
power (max. 3.4 hp @ 500 rpm) is proof of 
highly-efficient design. 


Forced-feed lubrication throughout. Proven in Grueling Field Test 


This headstock has been proven in the field on 


36 Spindle Speeds from 5 to 500 rpm one of the toughest of all lathe jobs—roughing 


a heavy, out-of-round steel forging. Pulling 
ct-res » © eve ed change ; ; ’ 

neat reading, color-keyed speed change two carriages, it has been hogging off over 75 

evers. 


Hardened and ground gears for all speeds ex- 
cept low back gear. 


Finely-pitched wide gears for better tooth 
action and greater load-carrying ability. 


cu. in. of metal per min.* The cuts consume a 
continuous measured 50 horsepower. Cus- 


New High-capacity 4-bearing Spindle tomer reports complete satisfaction. 
Radial loads @ 100 rpm: 
Front Tw in T imkens ee 73,800 Ibs. *Two tools cutting at an average ''Ag” depth at 
Center Double-Row Timken . 39,300 Ibs. ee a ee a a aoe 
Rear Ball Bearing. . . . . . 21,850 Ibs. 


60 hp Motor l 
-_ BLOND 


OF CINCINNATI 
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4-DIRECTIONAL POWER RAPID TRAVERSE 


Built as an integral part of the apron, LeBlond Rapid Traverse adds greatly 
to ease and speed of operation. A single lever controls movement of carriage 
in both directions and cross slide in and out. 


ONE-PIECE APRON, HARDENED RACK 


A rugged one-piece, double-wall casting houses the sturdy shafts and gears 
and the positive-jaw feed clutch. A single lever controls both cross and 
length feed. All bearings, cross slide and carriage ways are lubricated auto- 
matically. The rack is flame hardened. 


TOTALLY-ENCLOSED QUICK CHANGE BOX 


Sealed in an oil-tight casting and lubricated automatically, this quick-change 
box requires no operator attention. Steel gears are used throughout and 
sliding gears are mounted on splined shafts. Forty-eight feeds and threads 
may be quickly set from the direct-reading plate. 


HARDENED AND GROUND STEEL BED WAYS 


Of compensating vee-way design, these hardened ways (62-66 Rockwell C, 
600 Brinell) are replaceable in the event of accidental damage. 


THRUST-LOCK TAILSTOCK 


This exclusive LeBlond design, incorporating a worm and rack construction, 
puts the handwheel at a convenient angle to the operator, provides positive 
safety lock against thrust and exceptionally long travel. Full-length support 
when spindle is extended. 


Write today for Bulletin HD-164. 


L-BLOND 
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HEAVY-DUTY ENGINE AND TOOLROOM 


Free-running spur-gear headstock, 3 and 4-bearing 
spindles, totally-enclosed quick change box, one- 
piece apron, thrust-lock tailstock, hardened and 
ground replaceable steel ways, 4 and 6-way power 
rapid traverse on larger models. Swings—12”, 14”, 
16”, 20”, 25”, 32”, 40” and 50’. 


DUAL-DRIVE 

15” swing; twelve speeds, 28 to 1800 rpm; hardened 
and ground replaceable steel ways; single lever speed 
control, 96 feeds from .0004” to .106”; forty-eight 
threads from 4 to 224; automatic lubrication through 
headstock and feed box, 3 hp. 


Crankshaft Lathes—for roughing and finishing all ele- 
ments of any crank—automatic for mass production. 9 
out of 10 crankshaft lathes built today are LeBlond's. 


“Hydra-trace” Duplicating Attachment—for smooth 
hydraulic tracing of a great variety of contours. Fits any 
LeBlond built since 1935—except Regals. 


Piain and Sliding Bed Gap Lathes—12’, 14’, 16’, 20’, 
25", and 32°; 16"/38", 25°/50", 32°/60". 


MODELS 


REGAL 

Light-duty lathes with heavy-duty features—ideal for 
production, job shop work and training. Geared 
headstock, quick change feed box, separate leadscrew 
and feed rod, taper key drive spindle nose, one-piece 
apron. Swings—13”, 15”, 17”, 19”, 21”, 24”, and 13” 
bench model. 17”, 19”, 21”, 24” Gap and 17"/28” 
Sliding Bed Gap. 


RAPID PRODUCTION 


Designed especially for low-cost high-production 
turning. Not a stripped-down engine lathe. Choice of 
headstocks gives you speeds within the range you 
choose. Swings—13”, 17”, and 20”. 


Hollow Spindle Lathes—16’, 20’, 27”, and 30’. 


Contour Facing Lathe—For automatic contour facing 
of large-diameter work. 


Complete line of lathe attachments. 
WRITE TODAY FOR CATALOG 53. 


THE R. K. LEBLOND MACHINE TOOL CO., CINCINNATI 8, OHIO L-BLOND 
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WORLD'S LARGEST BUILDER OF A COMPLETE LINE OF LATHES *« FOR MORE THAN 64 YEARS 
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If your work can be done within the framework of the 
specifications of these machines you can not buy a more (7) 
precise tool than one bearing the Hamilton nameplate. | a 


THE HAMILTON VARIMATIC® SUPER SENSITIVE DRILLING MA- qx 
CHINE is designed for the accurate production-drilling of small 
holes in all drillable materials. Its capacity ranges from .004” 
to .3125” and its spindle speeds, which range from 840 to 


9300 R.P.M., are infinitely variable. 
Tere re: 


CLEARANCES Center of chuck to column.. 
Round table to chuck.............10” 


THE HAMILTON NO. 00 PRECISION GEAR HOBBER is a ma- 
chine of extra precision and extra rigidity. 't is used for 


the generation of spur gears and pinions to 2” outside 
diameter of the workpiece. Alignment and trueness of 


the work spindle and hob spindle is held to within .0002”. 
Accumulative error is regularly held to .0002” or less. 


THE HAMILTON NO. 1 PRECISION GEAR HOBBER gener- 
ates spur and spiral gears, worms and worm gears, splined 
shafts, gear sectors and pinions of extra accuracy and at 


high production speeds. The alignment and trueness of the 


work spindle and hob spindle is held to within .0002”. 


Accumulative error is regularly held to .0002” or less. Maxi- 


mum workpiece diameter is 6”. 


THE HAMILTON SUPER SENSITIVE, SMALL HOLE TAPPING 


MACHINE is designed and built to serve the precision in- 
dustries. Its tapping capacity is from the smallest and 
Its spindle speeds range 


finest tap to 10/32 inclusive. 
from 1200 to 2600 R.P.M. 
ina 


mmm CLEARANCES Center of chuck to column. 
: Round table to chuck 


Selection of a Hamilton tool, even though your present work 
does not require Hamilton accuracy, is a wise and far- 
for Hamilton's production potential 


sighted decision, 
permits you to face possible 


and “reserve of accuracy 


specification changes with complete confidence. 


Prepare now to meet restless competition in the months 


ahead. Equip your plant for precision production and 
be confident that your competition can not deliver more. 
. ta 


Mail the coupon today for complete FREE informa- 
tion on any or all of the Hamilton machines shown. — eee ea me a oe rca 
THE HAMILTON TOOL COMPANY ~ 
HAMILTON, OHIO 5336 

Gentiemer Please send FREE ture 

Hamilton Ne l r 
Precision Gear Hobber | 
Hamilton No. O¢ 


Precision Gear Hobber | 


| 

1 

dq 

THE o | 
a) qutltou igele)s 4 —— 
\ COMPANY | Nome 

] 

1 


830 SO. NINTH STREET © HAMILTON *© OHIO © Ue S 2 A ——_ 


City and State 





A BAND MACHINE FOR EVERY REQUIREMENT 
er’ 


74 


DoALL CONTOUR. DoALL ZEPHYR -— up DoALL CONTOUR— DoALL UTILITY —low 
MATIC hydraulic to 15,000 feet per an all around ma- cost handyman for 
operation. 40 to minute. 16” to 60” chine for precision big and small shops. 
10,000 blade feet throat capacity. work, 


per minute. 
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MACHINE TOOLS CUTTING TOOLS GAGING EQUIPMENT 








PRODUCTION costs are highly dependent on methods. Mass 
production band machining is a work method that has cut costs 
in hundreds of plants and very possibly can in yours. Slitting— 
slotting —stock removal prior to milling, shaping, turning and other 
operations—contour sawing to final shape and many other jobs 
can be performed almost automatically on DoALL machines with 
proper fixtures. 

The above illustrations show three typical applications of pro- 
duction bandsawing. The opportunities are limited only by the 
ingenuity of the user. 

To lower costs, investigate bandsawing. ASK FOR LITERA- 
TURE. Call your local DoALL Sales-Service Store, or write: 


THE DoALL COMPANY 


254 N. Laurel Ave., Des Plaines, Illinois 
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INDUSTRIAL SUPPLIES 





of experience of Baush Engineers 


and production??? Send in 
and working drawings 
— our knowledge may mean real profits to you. 


~~" MACHINE TOOL CO. ~ 


SPRINGFIELD 7, MASSACHUSETTS 


odern ’roduction 
requires 


odern ‘quipment 
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Designed for 


making fast work 





of slow jobs 





AUTOMATIC BAR AND CHUCKING MACHINES * PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING DRILLING AND MILLING MACHINES 





THE NEW BRITAIN GRIDLEY MACHINE DIVISION 
THE NEW BRITAIN MACHINE COMPANY 


NEW BRITAIN, CONNECTICUT 








There's a basic change going on in the metalworking industry 
a wholesome, profitable change, with the pace increasing 

on men discover that on many operations 
light, rugged, versatile Delta power tools can out-perform 


daily—as alert s 


and out-produce heavier, costlier installations. 


‘These five potent facts go far toward explaining the economic 


common sense of this change: 


DELTA TOOLS ARE ACCURATE 


DELTA TOOLS ARE ADAPTABLE 


DELTA TOOLS ARE DURABLE 


usage . . 


DRILL PRESSES 


With Delta Drill Presses, you can work 
out any set-up to suit your own need 
using one spindle or as many as your 
job requires. Any set-up you want is 
not merely possible, but is actually very 
easy — because Delta drill presses have 
the flexibility to make them fit readily 
into any multiple spindle set-up. Low 
in cost, easy to maintain, readily port- 
able, the Delta Drill Press is a good 
example of fine engineering, rugged 
construction and compact design. 


A 14” DRILL PRESS 


Available with either No. 1 Morse 
taper spindle or Jacobs chuck that 
yo ad straight shank drills from No. 60 
to full 4-inch. In high- or slow-speed 
models. Capacities up to %-inch in 
cast iron; %-inch in steel. Quill has 
4-inch stroke. Spindles are readily in- 
terchangeable—-a simple matter to 
select the right spindle for any job. 


B 17” DRILL PRESS 


Available with either No. 2 Morse 
taper spindle or 4-inch Jacobs chuck. 
In high- or slow-s models. Capac- 
ities up to %%-inch in cast iron. Quill 
has 5-inch stroke. 


B116 


their accuracy is built in, 
makes close precision tolerances easy to achieve. 


unusually mobile and 
portable, they can be tooled for a given job, kept in the 
tool crib, then moved into and out of production lines with 
no lost time for setting up; can be used for continuous 
high-production runs of single or multiple operations. 


rugged to withstand hard 
. precision built and beautifully balanced, they 
perform most efficiently throughout long, useful lives. 


reasons why: 


problems. 


DELTA TOOLS ARE ECONOMICAL 
and is quickly amortized by low power cost, low mainte- 
nance expense, increased output and elimination of bottle- 
necks and slower methods. 


first cost is moderate; 


Dollar for dollar, Delta tools deliver more. Here are 5 


} Lubricated-for-life ball bearings eliminate lubrication 


Precision bored bearing seats assure accuracy and 


METAL CUTTING 


€ CUT-OFF MACHINE 


Cut steel, aluminum, copper, brass in 
one fast, easy motion with a Delta 
Cut-Off Machine. It’s easily changed 
from a non-ferrous to a ferrous cut-off 
machine by switching from steel blade 
to abrasive wheel. 


D 14” METAL CUTTING 
BAND SAW 


Cuts anything from carbon tool steel 
to asbestos, in hundreds of applica- 
tions. Four metal-cutting speeds: 125, 
175, 250, 340 f.p.m.—-change from 
metal to wood with just a flip of your 
finger and simple belt change. 


SHAPER 


E 7’. PRECISION 
METAL SHAPER 


This husky ‘‘machine of a thousand 
uses’’ is extremely popular in machine 
shops, tool making and model making 
shops, schools and experimental de- 
partments. “V’’-type ways on ram, 
tool head and front face of main frame 
insure accuracy and longer life. 


smooth operation. 


Preloaded bearings provide maximum rigidity and 
accuracy under load. 


All spindles, arbors and collars are precision ground 
for accuracy. 


Dynamic balance of rotating parts insures smooth, 
true performance. 


FINISHING 
MACHINES 


F DEBURRING Machine 


The easy, practical, low-cost way to 
handle a multitude of metal removal 
operations. Eliminates bother of ‘‘set- 
up wheels” and dressing of “‘grinding 
wheels’’—inexpensive, long-wearing 
abrasive belts are easily replaceable. 
Much lower in cost than any compar- 
able machine on the market. 


G ABRASIVE BELT 
FINISHING Machine 


This 6” belt-type abrasive finishing 
machine is heavy and husky enough to 
do dozens of sanding, polishing and 
finishing operations, yet is portable. 
Operates vertically or horizontally. 


od ABRASIVE DISK 
FINISHING Machine 


This machine is ideal for an accurate, 
fast finishing job. It can be moved to 
any place in the shop or on the produc- 
tion line. Abrasive disks can be re- 
newed every few minutes if necessary. 
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WELDERS 


| DELTA Combination 
5 KVA SPOT and 120 
AMP. ARC WELDER 


For any shop doing a lot of light duty 
production spot welding and _ inter- 
mittent arc welding. Unique design, 
careful engineering and high produc- 
tion methods permit pricing it con- 
siderably under two individual welders. 


J DELTA 5 KVA Automatic 
SPOT WELDER 


Compared to other spot welders, this 
compact unit is conspicuous for effi- 
ciency and low cost. It is extremely 
simple and easy to operate, and has 
an unusually wide range of capacity. 


GRINDERS 


we Toolmaker GRINDER 


As a Chip-Breaker Grinder. With uni- 
vise and coolant attachment, the Tool- 
maker surface grinder is a_ precision 
machine which grinds the chip breaker 
groove in carbide tipped tools. 


po raps 


: 


As a Tool and Cutter Grinder. With the 
Toolmaker tool and cutter grinding 
attachment, it becomes an economical 
machine for easy sharpening of tools 
and cutters. 


As a Standard Surface Grinder. The 
basic Delta Toolmaker surface grinder 
does every type of surface grinding 
required in the tool room or production 
shop. It’s a big, rugged machine with 
the massiveness and solidity needed to 
produce accurate work. 


i CARBIDE 
TOOL GRINDER 


Here’s the accurate, low cost way to 
grind your tungsten-carbide tools—the 
Delta Carbide Tool Grinder. Made in 
two styles—bench and pedestal—a 
wide range of motors are available. 


M STANDARD 
TOOL GRINDER 


Here’s the grinder “that can’t forget 
its goggles.’’ In addition to its unsur- 
passed safety features, it’s a money- 
saver sturdy, accurate, highly adapt- 
able, easy to use and low in cost. 


Theres a Delta Power Tool for Your Job - 000 08 mein WORKING 53 MACHIMES * 246 MODELS + MORE THAN 1300 ACCESSORIES 


DELTA POWER TOOL DIVISION 
R k il Manufacturing 
wie nee oc we Company 


618-P North Lexington Avenue « Pittsburgh 8, Pa. 
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Two new features are now optionally available 

with the Red Ring Gear Shaving Machine Model 

Automatic Differential Up-feed and Con- 

ventional Crowning. So equipped, any of the recog- 

nized processes in the field of rotary gear shaving 
may be performed on this machine. It thus becomes 
economically applicable to both high production 
and to job shop operations and to gears of all 
characteristics within its size range. 

Specifically the Model GCU with these additions 
can be used for: 

(1) Diagonal shaving at fixed center distance on a 
two stroke cycle. 

(2) Diagonal shaving on an automatic multi-stroke 
cycle with selected increments of up-feed and 
dwell. 

Conventional shaving on an automatic mulTti- 
stroke cycle with selected increments of up-feed 
and dwell. 

Precision gear crowning accomplished by rock- 
ing the table during any conventional shaving 
cycle. 

(5) Taper shaving to specification. 


Differential up-feed GCU 
mechanism 


Automatic cycling is precise and very fast. Produc. 
tion rates are high and cutter life has been in- 
creased to as much as 200%. 

Write for Bulletin S53-7 which gives all the 


SPUR AND HELICAL details of this important new development. 


GEAR SPECIALISTS 


GRIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN . » « DETROIT 13, MICHIGAN 





WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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«Get 
Profitable Methods 
plus Advanced 
Machine Design 


Small Lot Milling with 
Fast Magnetic Clamping 





Sundstrand Model 33 Rigidmil equipped with a 
Sundstrand Magnetic Fixture. Parts machined include 
tool blocks, cam bars, tool slides, motor brackets, etc. 
Lot sizes vary from 1 to 25 pieces, and time 
reduction averages 50% over former method. 

In addition to saving time through the eli- 
mination of mechanical clamps, these mag- 

netic fixtures save the costs of special jigs 

or fixtures. 


Multi-Station Automatic 
Transfer Rigidmil 





Here is an interesting example of Sundstrand “En- 
gineered Production” as applied to interlocking sev- 
eral machine elements into continuous flow produc- 
tion. It is a Sundstrand special purpose 9 station 
transfer or process type mac ies designed and built to 
drill and ream locating holes, mill bearing sides and 
odd pads on cylinder blocks. Controls are operated 
from a floor mounted console type control station and 
are designed to cycle the complete unit individually or 
provide complete interlocking of the cycle with several 
other machines. Production is 80 pieces per hour. 


' AUTOMATIC LATHES SIMPLEX RIGIDMILS 


*REG. U.S. PAT. OFF 


Here are some representative examples of machine 
tools and services offered by the Machine Tool 
Division of Sundstrand. Standard basic machine 
designs and units, coupled with methods 
engineering assistance, have resulted in many cost- 
saving Sundstrand installations. If you have 
metal working operations in your plant and are 
interested in lowering manufacturing 
costs, call in a Sundstrand 
representative. He'll be glad to assist you 
in obtaining more economical 
methods. There is no obligation 


for this service. 


DUPLEX RIGIDMILS 
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Hopper Loading 
for Production Turning 





This Sundstrand Model 8A Automatic Lathe turns and 
chamfers three different lengths and diameters of mas- 
ter track link pins. Operator loads parts into a hopper 
loader and automatic machine cycle is started with 
chucking of part. 

When machine cycle is completed and the front slide 
has returned to the starting position, a work ejector 
pushes the pins out of the chuck and into the unloading 
vee. Machine will run automatically with one filling of 


the hopper for approximately 10 minutes, 


Small Lot Turning 





Illustration at left shows two of a battery of Sundstrand 
Automatic Lathes that increase production better than 
2 to 1 over former method. Lot sizes, for the many 
different parts run over these machines, vary from 150 
to 200 pieces. Parts are of cast iron and steel and are 
used in production of heavy machinery. The units in 
this battery of Automatic Lathes are installed with 
facing fronts, as shown in the above illustration. 
Because of the simplicity of operation, one operator 


can easily run two machines, 


Multi-Station Automatic 
Indexing Machine 





Special Sundstrand Five Station Process Machine for 
milling port faces and angle pads, drilling port 
faces and counter-boring angle pad of manifold part. 
This irregularly shaped part is located and clamped 
at station #1 and then indexed thru the remaining four 
work stations to complete the machining with one 
handling of the workpiece. Production is approxi- 


mately 136 pieces per hour. 


FREE DATA 


Additional information on the complete line of 
Sundstrand machines is available. Ask for 
bulletin SP-137, 


SUNDSTRAND | 


Machine Tool Co. 


TRIPLEX RIGIDMILS SPECIAL MACHINES 


ep 

AGhi. 
often. 2533 Eleventh St. » Rockford, Ill., U.S.A. 

HT ep 

<r 


=“ 
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Mattison Grinder beats 
old time (15 hours) by 12 hours 


The picture above shows a punch and die grinding operation on a Mattison 
High-Powered Precision Surface Grinder at Lyon Metal Products, Incorporated. Previous time on a 
converted planer-grinder was 15 hours — now with a Mattison Grinder equipped with special fixture, 


grinding time has been reduced to 3 hours. 


Mattison Grinders are proving profitable investments in plants where “time out” 
for reconditioning is a vital factor in meeting production schedules. Surfaces are reconditioned and 
edges sharpened in a minimum of time, eliminating costly delays and holdup of production. Many 
manufacturers installing the Mattison Grinder for reconditioning dies find many other uses for it in 
grinding flat surfaces where accuracy and fine finish are required. For complete information on the 
Mattison High-Powered Precision Surface Grinder, send for free copy of our iatest circular. 


MATTISON 


eeken Gite] Swim ia an cone 





MACHINE WORKS 
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KING Vertical Boring and Turning Machines are 


designed in every detail to give you performance 


that sets new standards in production cost-cutting. 


Incorporating traditional KING qualities of mas- 
sive proportions, heavy weight, extreme rigidity 
and accuracy, these versatile machine tools can 
take on heaviest cuts at highest speeds within the 
capacity of modern cutting tools. 


Production time is further speeded up by the labor 
saving ease of operation made possible by KING 


centralized controls. All controls are conveniently 
located at front of the machine. On-the spot pre 
cision adjustments are made quickly from the 


Operator's normal working position 


Phroughout industry, KING Vertical Boring and 
Furning Machines have proved their ability to cut 
costs and improve quality on the complete range 
of boring, facing, and turning work. Made in 10 
sizes, from 30” to 144”—the widest range in the 


field. Investigate KING advantages now! 


VERTICAL BORING & 
TURNING MACHINES 





ORIGINAL DESIGNS THAT SET THE PACE 
Ue ea el 


TURRET LATHES 


Morey has four basic models to meet your specific require- 
ments, Many lathes are in 20-hour daily operation, using 
motors up to 200 HP and at spindle speeds of 2700 RPM. 
Metal is removed so quickly a conveyor is available for 
removal of chips! 

No.2 1” x 6” No.4 2” x 12” 

No.3 1%” x 10” No.5 242” x 14” 











The new 40M Milling Machine is specially designed for 
milling and profiling difficult and irregular shapes with 
ease. Inspection of the machine in operation will disclose 
many uses in your milling problems! 

The Morey 12M Double Spindle High Speed Vertical 
Profiler and Milling Machine gives rapid, economical 
duplication of small parts that require accurate inter- 
changeability. 


Over 350 of these outstanding lathes are now in opera- 
tion in the production of shells and similar parts! Finish 
turning is accomplished with speed and economy... with 
precision results of superior quality. 


14” 
VERTICAL 
SHAPER 


Rigidly built and heavily ribbed, it is easily and quickly set up, 
flexible in operation, and turns out precision work at a mini- 
mum cost! Particularly suitable for toolroom and production 
work, this machine will do the most difficult jobs with ease. 


MOREY MACHINERY CO., INC. 


Manufacturers @e Merchants e Distributors 


410 BROOME STREET « NEW YORK 13, N.Y. 


TELEPHONE: CAN@L 6-7400 














for the 101 
in between’’ jobs 
in your plant 


WALKER-TURNER 


20” DRILL 
PRESSES 


Hand or Power Feed. 
In Bench, Floor and 
Multi-spindle models. 


MULTI-SPINDLE 
DRILL PRESSES 


Available in 15” 
and 20” models, 


16” METAL 
CUTTING 

BAND SAW 
Automatic Power Feed 
available. 

14” and 16” models for 


metal, plastics and wood. 


15” DRILL 
PRESSES 


6” and 4” Spindle travel. 


Bench, Floor and 
Multi-spindle models. 


RADIAL DRILL PRESS 
Capacity 2” in cast iron, 
drills to center of 62” 

circle. 15 Spindle speeds. 


There's almost no end to 
what you can do with 
Walker-Turner light-heavy- 
weight machines. They have 
the capacity to handle jobs of 
nearly every size, and the 
adaptability to do an unu- 
sually wide range of work. 
They can be used alone or 
in combination with each 
other. They can be moved 
quickly from job to job, 

yet they have the rigidity 
and accuracy of permanently 
installed machines. 

Here is your opportunity 
to make your plant more 
productive at low initial 
investment. Why not call in 
your local Walker-Turner 
distributor and let him show 
you how light-heavyweights 
can fit into your picture— 
and save you money. 


SOLD THROUGH 


FACTORY-TRAINED 
INDUSTRIAL DISTRIBUTORS 


WALKER-TURNER 


* DIVISION. 


KEARNEY AND TRECKER CORPORATION 


PLAINFIELD, ®. J. 


Drill Presses ——Hond ond Power Feed © Padial Drills 
Wood and Metal Cutting Bond Sows ® Tilting Arbor Sows 
Radiol Sows * Jig Sows * Lathes © Spindle Shapers 
Jointers * Belt and Disc Surfacers * Flexible Shaft Machines 


a 
FLEXIBLE SHAFT 
MACHINES 


In Bench and Floor models, 
for heavy, medium or 
light work. 





Use this apace, 


to send for full details and specifications. 


Walker-Turner Division, Kearney & Trecker Corp. 


Deot. AM-11, Plainfleid, N. J. 








Leading Drilling Machine Builders 


head 
U.S. DRILL HEADS & 


IT’S Performance Data that counts. 






That’s why engineers insist on U.S. 
Drill Heads. 





Write—or wire—today for latest 


catalog and full information on how f tie eel KINGSBURY MACHINE 


3 TOOL CORP. 
we can help you. 





WE manufacture all types 
of multiple spindle, fixed 


center, adjustable and 





lead screw tapping heads. 


TOOL CO. 


AVEY DRILLING MACHINE CO. 
cert f a 


CLEVELAND TAPPING i R i _— rf oes ane 
MACHINE CO. Hemel PT eee ts’? 
} / ee / 


CINCINNATI BICKFORD 













SINCE 1915 





STATES Daiut HEAD Co. 


CINCINNATI 4, OHIO 








BALANCED PERFORMANCE 








Drilling and tapping cast iron tank transmission parts at 

Dickey & Sons, Inc., Indianapolis, Indiana, one of the many job 

shops whose Cincinnati 3'7" Radials have “paid off’ very quickly, 

as proven by careful record-keeping. This radial has a high 

“earning rate per square foot of floor space” because 1) it's inexpensive, 
and 2) a lot of work falls within its 1-inch capacity. 

Your Cincinnati representative will gladly arrange a demonstration 


ail buga, in, Tir clas 


CINTI 


CINCINNAT! LATHE & Toot Co.. CINCINNATI! 9, OxH!Io, U S.A 





VVORKYS/ DOLLAR 


Cincinnati 3’7” radials are 

truly economy-priced light-duty 
machines whose 1” capacity 
handles a wide range of work. 





Unit construction throughout 
Anti-friction bearings throughout 


All geared head 


with automatic lubrication 


9 spindle speeds 
in geometric progression 


30 to 1 overall ratio 
6 power feeds 
Simple direct drive 


All speed and feed transmission gears 
of alloy steel, hardened 


This cost-saving radial is just one of the complete 

balanced line of Cintidrills, including 21” s!iding head 

box and round column floor drills; 14” 3000 and 16” 3000 sliding 
head bench and floor drills; 16” and 18” Royal Cintidrills, 
bench and floor models, single and multiple spindles. 

Write for catalogs and name of your nearest dealer. 


il buga, in, Tir clase 


CINTE 


CINCINNATI! LATHE & Toot Co., CINCINNAT! 9, OHI0o, U.S.A 




















Why Cimcool will be 


BECAUSE CIMCOOL” COVERS 85% OF 
ALL METAL CUTTING OPERATIONS! What’s 
more, this radically new and different cutting fluid 
permits faster speeds .. . increases accuracy .. . helps 
increase tool life . . . and lowers costs while doing a 


better job. 


Plant after plant enthusiastically reports that 


Cimcool is far superior to old-fashioned coolants. 
This revolutionary cutting fluid— this chemical emul- 
sion—replaces all water emulsions and all but a few 
highly compounded specialty oils. Cimcool permits 
faster speeds and increases tool life because it com- 
bines friction reduction and cooling capacity in 
a degree never before attained. It’s longer lasting in 


machines. So Cimcool reduces down time and cuts 
labor costs for cleaning and changing. 

We’re sure you'll say, too, that Cimcool is the pick 
of the crop after just one week’s run. For a demon 
stration, write us and we'll have one of our Cincinnati 
Milling-trained machinists call on you—without cost 
or obligation. Or, if you prefer, write for our free 
booklet, ‘‘Cimcool Defeats Heat.’’ Address, Sales 
Manager, Cincinnati Milling Products Division, The 
Cincinnati Milling Machine Co., Cincinnati 9, Ohio 


Viark Reg.U.S.Pat.Of 


A PRODUCTION-PROVED 





ONE CONTINUOUS AUTO- 
MATIC DRESSING FOR 
INVOLUTE SIDES, ROOT, 
FILLETS & BOTTOM LAND 


PERFECT BLEND OF FILLETS 
IN AIRCRAFT GEARS 


no longer a problem! 


PRODUCES PERFECT 


Ugg ieee BLEND BETWEEN INVO- 
ar LUTE & ROOT FILLET 
G4 


SMOOTH FLOW-IN OF ALL 
CURVES & TANGENTS. 


ELIMINATING STRESS HOGLUND 
CONCENTRATIONS 


FOR AIRCRAFT GEARS (or other gears, splines) 


HE elimination of stress concentration at the root 
ete is important in all gears and splines, but 
especially so in aircraft work. The Hoglund Auto- 
matic Hydraulic Dresser produces a smooth blending 
of all curves and tangents, plus . 


lL Wheel dressed in one operation. 


2. Contour template with 10:1 ratio controls dia- 
mond movement. 


3. Pantograph linkage eliminated, Reduction from 
template is by inclined planes, resulting in 
greater accuracy. 


4. Capacity up to 3/4, wheel. 


@ A wheel dresser mounted on the table of a machine 
used to grind reduction drive gears for aircraft engines. 


Cag rere Rea AER a one Reg Ae ge ION 
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ON THE 


® Automatic variable speed electrically driven, Model 7-B elimi- 
nates all skill in contour wheel dressing. Two circular cams move the 
diamonds at constant speed relative to the profile making it practical 
to dress perpendicular as well as horizontal surfaces automatically 
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Pine-tree form at base of jet-engine bucket has a combination of 
convex and concave surfaces difficult to put into a grinding wheel— 
without the Hoglund Model-7B Dresser. 


Three-inch-wide wheels can be handled by our newest model, the 
KB11-3 manual dresser. It will fit on any horizontal surface grinder 
—and will dress any contour, no matter how complex, that can be 
entered by the diamond. 
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@ The hydraulic automatic Model 32 dresses in one continuous, 
smooth movement across the wheel. Diamond movement is reduced 
from the magnified contour template by inclined planes—there is no 
pantograph linkage. 


Compressor-blade root form has extremely close tolerances. A 
Model-32 Hoglund Dresser mounted on Surface Grinder provided the 
high degree of accuracy and perfect blending of radius and tangent 
needed. 


E make over 50 models, both special and reg- 
W.. for surface, cylindrical and gear grind- 
ing machines. They all share four common fea- 
tures: (1) Pantograph linkage eliminated, usually 
(2) Wheel dressed in one 
continuous operation. (3) Compactness and light 
weight. (4) A microscope fixture for precise set- 


by inclined planes. 


ting of the diamonds in their holders. 


Send us your blueprints and have us submit our 


recommendations. 


HOGLUND | 


ENGINEERING & MANUFACTURING CO. 
BERKELEY HEIGHTS, N. J. 








Cut Costs and 
Increase Efficiency with 








HELLER 
MACHINE 


COMPANY | 


\ | 114 LIBERTY ST. 
. RADIAL DRILLING MACHINES | NEW YORK 6, N. Y. 


Heller Radial Drills are built in 2'/ 
lent, 4 foo! end S.fo01 types with Importing Heller Machines Since 1926 
16” diameter column and com 
plete hydro-electric control. We 
also offer Column Drilling Ma 
chines and, Gang type drilling 
aakek@alial-+) 





COLD SAWS 


Helles owe et complete Heller Cold Metal Sawing Machines are 
service with exactly correct 

TU MIA T Tiere llcolulelilalelalemitlimel iielualelive 
blades is i 
types, ranging from 3° to 48° billet 


capacity. They have completely central 


avn ized hydraulic operating control 








AUTOMATIC SAW SHARPENING 
MACHINE 
Heller Blade Sharpening Machines are 
* built in five sizes for 2%” to 120” diam- 
eter saw blades. 


KNEE & PLANER TYPE MILLING MACHINES * COLD SAWING MACHINES SAV 























We), [cme 149) 
TYPE MILLING MACHINES 


Heller Long Bed Type Milling Machines 
are offered in medium and heavier types 
with independent electro-hydraulic car 
riage control and in milling carrtage 
horsepower ranging from 15 to 400 HP 
per-carriage. Built in-all standard types 
and 





sizes 





, _ KNEE TYPE MILLS 4 3 . . ‘ 
Heller Knee Type Milling Machines Gre rigidly built for "the , 


heaviest production milling with powerful drive units and 18 
speeds to taper roller bearing spindle, with control through 
push button selection, and can be furnished with full auto 
Like Liee 2ellale Mea olaligel mol mea) >) Mull lale Maelalige), 









SHARPENING MACHINES * SAW BLADES * TRANSFER MACHINES» SPECIAL MACHINES 





whatever 
f your turning problems 


may be... 


GISHOLT 


is ready to help you increase production 


GISHOLT MACHINE COMPANY 


MADISON 10, WISCONSIN 


' THE GISHOLT ROUND TABLE 
represents the collective’ ex- 
perience of specialists in the 
machining, surface-finishing 
and balancing of round 
and partly round parts. 4 
Your problems are 


welcomed here. 

















Feature by feature comparison will quickly show why 
Reid is the preferred surface grinder in so many modern 
plants. Management finds it a sound investment in terms 
of quality production. In the toolroom a Reid soon proves 
its worth as a precision machine tool for dependable 
results. 


Here's why! 
PRECISION 


... Split a‘ ten thousandth’ and be sure the finished result 
will measure up. Reid Grinders are quality engineered in 
every detail to provide the extreme precision required by 
toolmakers. 


2. BETTER SURFACE FINISH 


‘ . . . with the motorized spindle turning on pre-loaded 
OORe 61 6V4 bearings to eliminate wheel chatter, and the work table 
running smoothly on hand-scraped ways, ground pieces 


Capacity: have a visibly finer surface finish, 
6" x 18" x 17!/4," from center 


of spindle to worktable. 
oe 3. EASIER OPERATION 
Si" x 8". . . . finger-tip level controls eliminate stretching and 


Tabl d: bending, lessen operator fatigue. And, the electrical con- 
sass? an 35 feat ar trols are fully visible, yet protected behind a transparent 
lien ee shatter-proof panel. 


Floor space: 


70" x 30" 4. RUGGED DESIGN 


——. lbs. . all mechanical units built around rugged one-piece 

column casting to insure permanent alignment of cross- 

Shown with magnetic chuck slide saddleways and vertical headways. Column is 

and Reid Radius Dresser (optional). mounted on heavy cast iron base for maximum rigidity 
and freedom from vibration. 











For complete details, please request Bulletin 618-1. 


cits 


Ca 
t 
4, 


Reid Brothers | 


ELLIOTT STREET © BEVERLY, MASSACHUSETTS 


RED: Company, Inc. 


4p am 
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THE WILDCATS OF ANZOATEGUI are boosting 
Venezuela's oil production. South Dakota discovers 
oil in the lower Paleozoic. More is bubbling up in 
the bayous of the gulf coast. Anglo-lranian’s build- 
ing a big refinery in Aden, to make up for Abadan. 
Add to such world news (and a watchdog eye on 
Washington) a study of the corrosivity of crude oils 
or the design of an electronic well, and you've 
sampled the lush flow of facts that keeps gas and oil 
men wildcatting their business papers. When they 
find a bonanza, so do the advertisers. 


(ee 


CASTER, CAMBER AND TOE-IN puzzle engineers 
who plan the tilt of wheels on today’s cars... They 
puzzle repair men, too. A service manager’s job is 
tough and technical. Chrysler’s putting in disc brakes. 
GM plans a gas turbine. Power steering’s coming 
big in ’54. Curing the ailments of cars takes a lot of 
keeping up... and a lot of modern equipment. The 
specialized automotive magazines report what’s pop- 
ping and how to cope with it. They get concentrated 
reading throughout the automotive service industry 
...and that makes them sell hard, too. 





From Mischa and Jascha 








In planning your business paper 
campaign, you'll find practical help 
in ABP’s many aids. Here are some 


; From tankers to typewriters, steel to supermarkets, each 
of them. Send for the ones you want. . 


business has its specialized business papers, to give busy 
people meaty stuff—fast. The concentrated, close-to-the- 
field editing of the business press pulls together a concen- 
trated audience, all prospects. Like a well-stocked one-stop 
shopping center, the editorial and ad pages are full of facts 
that supply urgent wants. But they’re more than a place: 
they’re a force. Together, they make people buy more of 
whatever you have to sell. 


LEADING BUSINESS PAPER 
ADVERTISERS 

a report on who's spending 
how much. ($2.00) 


THE MAN IN THE MIDDLE 
a series on how to advertise to the 


dealer 


A SURVEY OF DEALERS 
what dealers want to know. ($1.00) 


A COSMIC TOOL 
how to use business 


papers as a management tool 
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WHAT DO ELECTRONIC BRAINS NEED? New 
materials ... like telnic and phosnic; old ones like 
steel—with new properties. Industry demands new 
fibres, metals, plastics —to take terrific temperatures 
and pressures, resist chemicals. Britain now “‘pastes”’ 
its jet airliners together without a rivet. New rocket 
nozzles take hot gases without corroding. Designers 
face problems like these in everything from home 
heaters to self-insulating aircraft cables! They scout 
their specialized business papers urgently ... reach 





“JASCHA FIDDLES, MISCHA BURNS” says the 
mag of the biz when Elman balks at airing a tune 
and the nets put Heifetz (on a platter) in his time- 
spot. News in the amusement industry is hot news. 
Stars shoot high or fall. . . fortunes hang on a good 
press or a good guess. The specialized business 
paper of theatre and screen, radio and TV, circus 
and diskery, puts powerful authority behind a vast 
industry, with fast reporting, potent opinion, and 
popularity ratings to bolster better buying. It’s read 


fast for what they find there. ...and quoted...and shopped. And it sells the 
amusement business, as nothing else can. 


to the wildcats of Anzoategui 


... all business is specialized! 








Most advertisers agree on this point: advertising value stems 

from editorial value. But, how can you tell a well-edited business paper? 
You can research deeply, to find out how thoroughly it’s read and used. 
Or you can put it up to the readers to tell you. . . by the persistence with 
which they buy and pay for it. Paid circulations, ABC-audited, are a 
good measure of good editing ... and good advertising value. 
All ABP members are members of ABC, too. Fact is, 2.3 million sub- 
scribers pay over $9,200,000 a year to read ’em. What’s more, all ABP 
papers are active in the Association’s study of better and better editing 
techniques ...everlastingly exploring for new ideas, well aware that 
abler editing does a double job: it attracts more readers, develops more 
reading — and more buying. 


THE ASSOCIATED BUSINESS PUBLICATIONS 
Founded 1906 


205 East 42nd Street, New York 17, N.Y. MUrray Hill 6-4980 
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HYDRAULIC 
THE TURNING 


METHOD OF THE 


FUTURE BO) 7) :\4 ! 


The greatest advance in turning methods since the development of carbide tools! 
Whether your production is on a large scale or you need short, economical runs, 
there is an H.E.B. Copying Lathe to fit the special needs of your operation. 

Why use a dozen tools when the H.E.B. with just a few does the job faster, better 
and at less cost! Incorporating the patented H.E.B. tracer device these versatile ma- 
chines give you maximum output at high speed with remarkable accuracy and finish. 


H.E.B. PILOTE COMPLETELY AUTOMATIC 
HYDRAULIC COPYING LATHE 


The first completely automatic hydraulic 
copying lathe. The operator has only to load 
the machine and press a button to start the 
cycle. When the part is finished the tool re- 
turns to its starting position and the spindle 
stops automatically! Savings in setup time 


—\ and tooling costs are enormous. Motors to 
* 60 HP. 
ed C\ COMPLETELY AUTOMATIC 


<> SEMI-AUTOMATIC 


H.E.B. HIGH SPEED 
COPYING LATHE 

This absolutely rigid, chatter-free machine 
with built-in tracer device eliminates cost- 
ly down time, takes no more than 10 to 20 
minutes for setting up and the finished 
parts are copy turned up to 300% faster 
than on multi-tool lathes. 

The OP Model, with its 20 H.P. motor 
takes heavy cuts with carbide tools at spin. 
die speeds 50 to 3600 RPM. GT M 
with rotating pattern are designed pn 
an infinite variety of non-circular tok 


‘ALE. B. MACHINE TOOLS, INC. 


475 FIFTH AVENUE - NEW YORK 17, N. Y. 
TELEPHONE: LEXINGTON 2-0266 


Certain exclusive sales territories are still open. 














COPYING LATHES + ENGINE LATHES WITH COPYING ATTACHMENTS + CARBIDE TOOL GRINDERS + RADIAL DRILLS 
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SIONAL SURFACES 


PowerFlite Transmission Parts 
Are Microhoned 
Chrysler engineers, with years of proficiency in production- 
processing of precision parts, have specified the Microhoning 
process as the method for obtaining 
@ geometric precision 
@ dimensional accuracy ¢@ controlled surface finish 
required for the efficient functioning of the new PowerFlite transmission. 
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Four types of surfaces in the PowerFlite are Microhoned. 


es 
ylindrical surfaces through which 
a piston or valve moves. 

hese surfaces must be round, 
straight and accurately sized, with a 
controlled surface finish—in order to 
minimize wear and eliminate oil 
leakage. The Microhoned finish assures 
non-flaking surfaces between the sta- 
tionary and moving parts. 


ype Il 
Cylindrical surfaces in rotating parts. 
Microhoning maintains the concen- 
tricity of the pitch diameter of the teeth 
and the bore of gears, permitting the 
teeth to mesh with a minimum of noise 
and wear. The bore must have precise 


eRECISION 


geometry and size, with functional 
finish, in order to retain a lubricating 
film .. . at high speed. 


Type Il 
at surfaces that are bolted together 
without a gasket. 

They must be flat enough so that they 
will not distort when pulled together, 
and must have a surface finish that will 
mate to form a tight, effective seal. 


Type IV 
at surfaces that move in contact 
with stationary surfaces. 

These must be smooth and flat in 
order to minimize friction and wear, 
and maintain a “running seal”, 
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MICROHONING MACHINES « TOOLS « FIXTURES + ABRASIVES 





MICROMATIC HONE CORPORATION 
8100 Schoolcraft Avenue, Detroit 38, Michigan 


MICROMATIC HONE CORP. MICROMATIC HONE CORP. 
614 Empire Building 1535 Grande Viste Avenve 
206 Se. Main Street los Angeles 23, California 


Rockford, Illinois 
© REPRESENTATIVES: 
Overgard Machine Tool Compony, 234 Commonwealth Bidg., Denver 2, Colorado © Allied Northwest Machine Tool Corp., 103 $. W. Front Ave., Portiend 4, Oregon 
REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 


MICROMATIC HONE CORP 
MICRO-MOLD MFG. DIV, 
23) So. Perdieton Avenve 
Pendleton, Indiana 


MICROMATIC HONE LTD. 


MICROMATIC HONE CORP, 
330 Grand River Avenve 


MICRO-MOLD MFG. DIV. 
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Profile of work and grinding wheeledge shown in 20 to 
40 times magnification. 

20 times magnification gives accuracy of .0002 inch, 
40 times gives .0001 inch. 

For flat form, relief form, axial circular form or radial 
circular form grinding. 

Simple, easy, rapid vertical and horizontal adjustment. 
Two control wheels smoothly guide projection of grinding 
wheel. 

Solid comfort for operator. Automatic dust removal. 


An experienced form grinder can easily improve upon 
the degree of accuracy given above. 


ALINGELHOFER MACHINE TOOL CORP 


INDUSTRIAL PARK KENILWORTH, NEW JERSEY 
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CONSOLIDATED 


MACHINE TOOL CORPORATION 
ROCHESTER, NEW YORK 





Your Production Plans for 
and the FUTURE 
Tslolti lemme lilaiiiel= 


FULMER 


HONING MACHINES 





for fast 
precision 
finishing of 
internal cylinders 





Photograph shows a Fulmer 10/36 Honing Machine with 
power clamping fixtures honing cast iron cylinders in 
plant of Republic Flowmeters Corporation, Chicago, III 


LMER HONING MACHINES 


ONING is a stock-removing process in which abra- FIRST: they CUT AWAY high spots until all irregulari- 
sive stones are applied under controlled pressure ties are removed. . . . 
in a rotary and reciprocating motion, SIMULTANE- THEN: the self-aligning hones CORRECT any inac- 
OUSLY, to produce a round and straight bore to the curacies of previous operations and FINISH THE INTER- 
finest degree of accuracy: The stones shear off the NAL BORES with amazing speed to tolerances as close 
metal, producing small chips ranging from dust to the as .0001 (++). Chips as long as 6 inches may be re- 
familiar curly pattern of lathe chips, depending on the moved. Stock can be removed up to a rate of 1% to 


finish desired. 2 cu. in. or more per minute. 


for ferrous, non-ferrous for almost any type of internal 
metals, plastics, glass, etc. bore requiring high accuracy. 


FULMER SUPPLIES EVERYTHING IN “‘ONE PACKAGE’’ 


‘Honing Machine . y: Fixtures ... Tools... Stones . «: Hones 


WRITE FOR BULLETIN ON HONING 


105 EAST FOURTH ST. CINCINNATI 2, OHIO 
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Plants, Facilities and 


Proven Know-How to Produce 
All Types of SPECIALIZED 


Production Equipment 


Five examples 


of Typical 


PEERLESS 


SPECIALIZED Production 


Equipment. 


Single-End, Hydraulic-Feed 
Trunion Machine 


Double-End Traveling Pre 
cision- Boring Machine with 
Automatic Spindle Posi- 
Uoning Slide. 


Double-End In-Line Auto- 
matic Transfer Machine for 
Boring Camshaft Bearings 
and Drilling Front and Rear 
Face of Cylinder Block 


DETROIT PLANT 





a 


POTTSVILLE (Pa.) PLANT 


\\\ 


Muluple-Station Hydrauli Heavy-Duty Hydraulic. 
Feed Vertical Drilling and Feed Vertical Driller with 
Tapping Machine with Sliding Carriage 
Automatic Indexing 


Wnite for tree Catalog 


20 SPECIALIZED MACHINES ILLUSTRATED, TOGETHER 
WITH TOOLING .AND PARTS DRAWINGS. 


PEERLESS PRODUCTION CO. 


19947 Glendale Ave., Detroit 23, Mich. 


Gentlemen: Please send me your catalog, 


Nome 
Title 
Firm 


Address 


Oe re ee ee ee ee ee 
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tr MILLING AND 
BORING MACHINES 





Fitchburg Duplex-Type Milling Machine equipped with 
3” milling heads on each column, arranged to give 18” 
vertical adjustment to each head and further arranged 
with horizontal adjustment to give 16” min. and 40” max 
distance between face of spindles. Table 24” wide and 
equipped with hydraulic feed and rapid traverse. 


*~ 

A shining example of another 
Fitchburg machine tool, engi- 
neered to meet the requirements 
of the nation’s top automobile 
manufacturers. Daily, production conscious 
manufacturers in widely diversified indus- 
tries consult Fitchburg for better methods 

of doing a milling or boring operation. 
Years of custom building have resulted 


FITCHBURC FNCINEERING PORPORATION 


in a storehouse of ideas and techniques for 
highly specialized problems; from single 
machining operations, to the most complex 
multi-place units. 

Whatever your problem, Fitchburg engi- 
neers are ready to work with you. Write 
today, and request our catalog showing the 
many unusual machines that have been 
designed and built by Fitchburg. 


FITCHBURG, MASSACHUSETTS, U.S.A. 
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Of KALAMAZOO 





POLISHING and BUFFING 
MACHINERY 


The experience gained in 72 years of designing and building 


quality machinery is largely responsible for the positi 
Hammond Grinding and Polishing Machinery has today. 


In plant after plant where efficiency and reliability of per- 


formance is a measuring stick—Hammond Machinery 
is standard equipment. 





te 

















Model 50-DD Abrasive Belt 
Grinder-Polisher Combination 
with built-in Duskolector. (10 
other models to choose from 


Model CYO Cyclone Duskolector 
(Filter models also available 


1618 DOUGLAS AVENUE 
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Model CB-77 Chip Breaker and 
Diamond Finishing Grinder 


Americas Most Complete Line of = 
ABRASIVE BELT, WHEEL, 
and CARBIDE TOOL GRINDE 














RS 


-_— 


WD.-10 Wet or Dri Carbide Tool 

Grinder with double cup wheels 

(Also available with a straight 
and a cup wheel) 





— 


on 


Model VRO DIAL CONTROLLED 
Variable Speed (1500 to 3000 RPM) 
Polishing Lathe with Model 3-A 
(air-tensioned) Bockstands 








REDUCE COSTS 
HERI THE 
EQUIPMENT TO 


DO IT WITH 











Model ND-12 12"' No-Dust Grinder 
with built-in Duskolector, (Avail 
able for 10°' and 14° wheels also 


INC. 


KALAMAZOO, MICHIGAN 
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hydraulic drive...a natural for 


NM INVESTMEN 


pane 


Rockford Machine Tool Co. 





reciprocating machine tools 


shaping / planing / duplicating / turning 








Hivdraulic Drive and Feeds, as basic 
features in modern machine tool design, 
provide outstanding performance, 
measured in terms of work quality, high 
production and low operating cost. 

We have had over 25 years of experience 
in applying Hydraulic Drives and Feeds 


to Shapers, Planers and Slotters. 


Rockford Hydraulic Driven Machine Tools 
may be arranged for special applications, 
such as this Radius Planer for accurately 
machining radii from 20 inches to 24 feet, 
A sub-table is pivoted upon the standard 
table and is actuated by “arms” from 

an adjustable center. The center is 
positioned by power and equipped with a 
vernier scale for easy, accurate calibration 
of the radius to be machined. In addition 
to the conventional planing head, a 
vrinding head is furnished for accurately 


finishing the radii surfaces. 


Roctflord, Ulinoisx 





FORGET ow NOTIONS 


about engine lathes... 


© SERIES BB 
Ze EIGHTEEN SPEEDS 

@ The Outstanding value which is built into all Boye 
& Emmes Long Life, Heavy Duty Engine Lathes is evident 
in the extra quality features discussed in this folder 
Compare Boye & Emmes specifications and features You 
will find shorter shafts, more rigidity, greater speed 
ranges, more compact design throughout. Put one to 
work in your production and watch it become the “pre 


ferred" turning tool among the men who judge by 


* ROUE « EMMES 


MACHINE TOOL COMPANY 
ail in 125 CALDWELL thd 
OHI 
Boye & Emmes Bulletin No BB531 CINCINNATI 16, 


MACHINE TOOL CENTER of the WORLD 
WRITE FOR ITS... 10 charge 


day-in day-out performance 
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-Modernize with MARVEL Sawing Machines 


for ECONOMY + SPEED + VERSATILITY > CAPACITY 


Whatever your individual requirements in metal-cutting 
equipment, MARVEL has it. MARVEL builds nine basic 
types of metal sawing machines, each available with a 
choice of modifications and special accessory equipment. 


pi i MARVEL No. 2/Mi 
"a “i Capacity: 6" x6 


Your local MARVEL sawing engineer is com 
petent to study your cut-off and metal sawing 
problems, and to make recommendations as to 
the most advanced methods and equipment 


—_ 
Dependable, low-priced, dry- 
cutting, light duty shop saws. 
““ Available in two capacities, 6” x 6” or 
4”x 4”, belt or motor drive, stationary 
or portable. 


This universal, 
advancing 
vertical blade, 
band sawing 
machine is the 
most versatile 
saw built. Cuts any 
angle from 0° to 45° right to 0° 
to 45° left. Large T-slot bed and 
many other features. 


MARVEL No. 9A 
Capacity: 10° x10 

Automatic high speed, 

heavy duty, cut-off saws 

handle wide range of 

sizes, shapes, hardnes- 

ses and grades. Also 

with 6"x 6” capacity (No. 6A), 

orin single cut types (No.9, No. 6). 


MARVEL No. 18 


Capacity: 18° x 18° 


a) 


> 
Universal, at 


hydraulic, vy)” 
heavy duty 
roll stroke 
hack saw. \ 

Cuts off 

largest and tough- 

est bars and billets; 

easily, rapidly and accu- 

rately. Trims die faces for resinking,does shank- 

ing of die blocks, etc. Also available in 24”x 24” i 


\ 


capacity (MARVEL No. 24), 


MARVEL High-Speed-Edge Hack Saw Blades 


Unbreakable, composite saw blades with fastest-cutting, longest-lasting 

high speed steel edge integrally weided to a tough unbreakable body, permit 

maximum speeds and feeds on any hack sawing machine. Permit tauter tensioning 
increase accuracy. Outiast all other blades. 


MARVEL tiigh-Speed-Edge Hole Saws have strength not only for portable drills, but for 
use on drill presses, lathes, etc. Soid by leading industrial distributors. 


ARMSTRONG-BLUM MFG. CO. 5700 W. Bloomingdale Ave., CHICAGO 39, U.S.A. 
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Do your machining 
to 10 times f 


y 


® Originally turned on lathe, 
now rough and finish- 
ground at 600 per hour. 


@ This grinding operation 
100% faster than former 
milling time. 


@ These pieces formerly milled 
now belt-ground 5 times 
faster. 





®@ Generates 2 radii at double 
the output by hand filing 
and polishing. 


®@ Grinds broad areas flatter 
and faster than radial sur- 
face grinder. 


@ Replaces polishing jack — 
eliminates costly setting up 
of glued wheels. 


Porter-Cable ABRASIVE BELT GRINDERS 


Abrasive Belt Grinding removes stock rapidly, provides fine finish 
free of tool marks. Greatly simplifies fixtures — or eliminates them 
entirely. (Often makes hand presentation possible.) Is up to 10 times 
faster than milling, shaping, polishing or ordinary grinding — fre- 
quently saves 75% to 90% of previous set-up time. 

Wet-belt or dry-belt models (determined by material to be 
worked) available for flat surfacing, contour grinding, centerless 
grinding, generating radii, beveling, burring and polishing. 

Let us prove that an Abrasive Belt Grinder can reduce the cost 
of many operations. Send us sample pieces for recommendations — 








i It Grinders 

Cable Abrasive Be ‘ 

ae nage and sold by Engel” 
+69 We ller Co.,Inc.— manufacture 

ye ip i since 1888. 


or ask to have one of our pro- 
duction engineers discuss your 


problems at your convenience, | 


at your plant. Free 32-page 
case history booklet on re- 
quest. 








| 825 West Fayette Street 


Grinders for every 
application 


74 #6 
ao 2 
r 4, 12 


cc 


Flexible Beit 
Grinders 


Platen 
Grinders 


a 
$b 
* vA iss 
zi 


Contour 
Grinders 


xs 
— 


Bench 
Grinders 


Contact 
Grinders 


Centervess 
Grinders 


The ENGELBERG HULLER CO., INC. 


Syracuse, N. Y. 


| Eine ene 


B146 1954 Production Planbook 





J, general purpose precision lathe 
; WITH ELECTRONIC MOTOR CONTROL 


Hendey, pioneer in “quality,” introduces another first — a new 
14” precision general purpose lathe with infinitely variable 
spindle speed control to 1500 R.P.M. Because of this outstanding 
feature the No. 2E offers broad opportunities to increase efli- 
ciency and lower turning costs, with operator effort reduced to 
a minimum. 

Effortless control by one convenient fingertip selector smoothly 
adjusts spindle speeds through the full range from 15 to 1500 
R.P.M. Adjust under cut or pre-set to the most efficient speed 
... it’s that simple. The Hendey proved electronic control of the 
drive motor takes over the effort . . . responds to the operator's 
every spindle speed requirement. Instantaneous electric dynamic 
spindle braking plus start, stop, and reverse are one-lever con- 
trolled at the headstock and apron. 

Add to this . . . induction hardened and precision ground bed- 
ways ... reverse to the lead screw . . . automatic lubrication 
. . . 48 feed and thread changes . . . sturdy V-type cross ribbed 
bed . . . convenient grouping of operating controls . . . plus 
traditional Hendey built-in quality and precision. 


Write for detailed specifications. 


the - Y Me GY machine cO., inc. distributors in principal cities 


torrington, conn., u.s.a. 
precision machine tools _—— 
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No tools like the right tools! Columbus Die-Too! designs and 
builds tools, jigs, fixtures and special machinery to meet your 
most exacting requirements, RESULTS: operating cost that 
matches your budget; production that matches your schedule; 
product quality that matches the demands of your market. 

Contact Columbus Die-Tool & Machine Co. first-—when you 
have a special machine problem. They are nationally known as 
expert designers and builders of special machinery and equip- 
ment ... have been for over 46 years. 


Cotumbus Die Toot 


AND MACHINE COMPANY 


?. O. BOX 750¢ COLUMBUS, OHIO 
ESTABLISHED 1906 


Manufacturers of 
GS @ FIXTURES © BUILDING MACHINE TOOLS COMPLETE 
SPECIAL TOOLS e@ UNITS FOR MACHINE TOOLS 


SEND 
FOR 
THIS 
FOLDER 


And 
DATA 
SHEETS 


jae 
oreeares wim 7 METHODS 


YOU KNOW AND TaUstT 


12” stroke on base only 16%%" long. 
Or smaller model, 9” on 13°,” base. 
LONG STROKE makes it easy to 
change tools. TRAVERSE RATE over 
400” min., FEED RATE up to 30” 
min. CAPACITY 14” in steel. 
Self-contained, completely hydraulic. Unusually ac- 
cusate and dependable. Especially adapted to use on 
transfer machines. For catalog-folder and data sheets, 
write DRILLUNIT, INC., 647 Mt. Elliott, Detroit 7, Mich. 


\ 


*. 
' 
& 


PRODUCTION’ = 
THAT COUNTS” | 


“e 


meh 


‘ 
~# 
a~ 
- ‘ 


UNIVERSAL 
TYPE 


For tool end 


... BEAT COSTLY 
OBSOLESCENCE with 


die work and 
general 


machine shop 





work requiring 


PRECISION pa frequent 


changes ond 


7 H A e e R 5 cig nen 


tings Avail 
SAVE TIME... ~_ able in sizes 


SAVE LABOR... from 16” to 
36” stroke 


LUBRIGARD PROTECTED 
PRODUCTION TYPE 


For general mochine shop use and heovy 
production work Available in sizes from 
16” to 36” stroke 


LUBRIGARD PROTECTED 


@ PLAIN TYPE SHAPERS 
-. - available only in sizes 16” ond 20” stroke 


SN WRITE FOR BULLETIN 
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MODEL 1-24 
U.S. PATENT PENDING 


WRITE FOR FULL INFORMATION 


FOLLOWER MACHINE CO. 


Machine Tools Division , 8259 Livernois Avenue, Detroit 4, Michigan 


For 20 years, designers and builders of automatic hydraulic tracer-controlled equipment for standard machine tools and special machines 
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MODERNIZE YOUR PRESENT MACHINES 
WITH TRACER-CONTROLS 


OR REPLACE BY COMPLETELY NEW TRACER-CONTROLLED MACHINE TOOLS 


@ Turchan controls or machine tools modern @ Reduces production costs up to 1000% 


ize production with automatic duplicating Requires no large inventory of form tools 


@ Irregular forms machined automatically Operator can be trained in a few hours 


@ Accuracies to .001” plus finer surface finish Set-up time seldom requires over 30 minutes 


ike@ Completely eliminates chance for rejects Instantly reconvertible to manual operation 


Turchan integral affords een fess Oi Intricate air tank head completely 
contour turning and bor- im re (pe a | turned by Turchan compound 
height -weu)| lathe attachment in one-third time 

required by former method. 


TURCHAN FOLLOWER 
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Difficult tank turret milling 
simplified by equipping this 
battery of milling machines 
with tracer-controls. 


Turchan  tracer-controlled Turchan tracer-controls afford 
multiple spindle machine auto- faster, automatic precision 
matically mills 14 jet engine control while shaping this ir- 
compressor blades = regular clutch part. 


ped with Turchan tracer-con- machines difficult contours 
trols contours and profiles this from either round or flat tem- 
large auto body die with ease plate within + .001” variation. 


MACHINE COMPANY 
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Standard boring mill equip- _ Turchan-equipped turret lathe 











YEARS 
AHEAD 
IN DESIGN... 


Head 


hand wt 









































Fewer moving parts 





saves maintenance 




















Head runs 1 oil 


lasts longer 





























otates 360 





! 


ee! controlled 


positive posi- 


I 


Quill dqiameter 3," 


travel 5'/," greater 

















Meehanite casting 


insures continuous ac = 
curacy 


capacity 
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VERSATILE - ACCURATE - ECONOMICAL - RUGGED 
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AMERICAN VERTICAL 


ONE SET-UP 
COMPLETES 
MOST JOBS 


Overarm Travel 
Head Rotation 
and Turret 


all Ppa weer 
controlled 





- 
PARTIAL 


SPECIFICATIONS 
s 
TABLE 10” x 40” 
= 
VERTICAL TRAVEL 18” 
z 
OVERARM TRAVEL 10” 
° 
WEIGHT (Approx.) 2160 
* 
Complete details 
write for Bulletin 
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BA 
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American Machinery Company 
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You May Be... If You Haven’t Investigated the 


Leading metalworking concerns now 
using the B.P.S.” System have reduced 
their tap cost by 50 to 75%. These 
B.P.S.* benefits can be yours! 


WHAT IS THE B.P.S.* SYSTEM? 
It consists of two basic ideas: (1) Sharp- 
ening the flutes and chamfers of taps to 
an exceptionally high degree of accu- 
racy (possible only on Blake grinders) 
and (2) Sharpening your taps at regu- 
lar, planned intervals. 


HOW DOES THE B.P.S.* SYSTEM 
REDUCE COSTS? 

By using the Blake Chamfer Grinder 
and Blake Flute Grinder, your operator 
can sharpen each tap precisely—to ex- 
actly match a previously determined 
index and rake angle. This enables each 
tap to cut much more accurately with 
less strain, thereby greatly increasing 
tap life. This superior sharpening 
method makes taps last many times 
longer! 

*Bloke Precision Sharpening 


epward BLAKE company 


WEST NEWTON 65, MASS. 


435 CHERRY STREET = 


HERE'S WHAT THE B.P.S.*° SYSTEM 
CAN DO FOR YOU! 


BLAKE CHAMFER 
GRINOER 


BLAKE FLUTE 
GRINDER 


@ Gives much more production per tap! 

@ Greatly reduces tap costs! 

@ Provides greater tap accuracy and 
uniformity! 

@ Greatly reduces tap breakage and 
spoiled or unacceptable work! 











INVESTIGATE THE 6.P.S.° SYSTEM NOW ! 


Write us for reprints of Am- 
erican Machinist and Ma- 
chinery articles on this sub- 
ject. Descriptive folders on 
both Blake grinders also 
available 


Sritem) 


4 








From the American Machinist Library 
of Tips for Top Shop Men 
FIXWO of management’s most im- 

portant words are “know” and 


“no.” If you’re strong on the first, 


you seldom hear the second. 








free 
MANUFACTURERS’ 
LITERATURE 


Request copies 
on postcards following page 48 


Ml LATHES—Cincinnati Lathe & Tool 

Co, Cincinnati, Ohio. 46-page manual 
8-104 covers installation, operation, lubrica- 
tion, and exploded view parts listings for 
model LT Cintilathes Request on company 
letterhead 


M2 GRINDING—Landis Tool Co, Waynes- 
boro, Pa 84-page leatherette-covered 
book has 17 chapters on basic grinding facts 
applicable to cylindrical machines Informa- 
tion and instructions; profusely illustrated 
M3 MACHINE TOOLS AND ACCES- 
SORIES—-Morey Machinery Co, Neu 
York, NY 


describes extensive line of domestic and Eu 


180-page catalog illustrates and 


ropean models, plus extensive section on tools 
for turret lathes 


M4 BORING AND MILLING MACHINES 
DeVlieg Machine Co, Detroit, Mich 
illustrated 


23-page catalog provides detailed 
Structural 


data on Spiramatic Jigmil units 
features, attachments, applications, and spec- 
ifications covered 


AS AUTOMATIC DIEING MACHINES 

Henry & Wright Mfg Co, Div, Emhart 
Mfg Co, Hartford, Conn 60-page brochure 
contains extensive data on line ranging from 
25- to 400-ton capacity. 25 typical parts illus- 
trated in production from raw stock to finish 
Accessory equipment described 


MAA MULTIPLE - SPINDLE DRILLING 

MACHINES Bausch Machine Tool 
Co, Springfield 7, Maas. 19-page catalog illus- 
trates and describes W-type 2- and 3-way hy- 
draulic units Company's cam or hydraulic 
power units, radial arm tapping machines, and 
other units described 


M7 SURFACE GRINDER—Mattison Ma- 

chine Works, Rockford, Ill. 21-page 
catalog illustrates variety of applications for 
high-powered precision unit in table sizes 
in. and larger. 


1 


from 12x36 in. up t 6x 192 
M8 PRECISION LATHES—Louis Levin 

& Son, Los Angeles, Calif. 32-page 
catalog illustrates and provides specifications 
on extensive line Accessories, from arbors 
to utility sets, indexed and illustrated 


M9 MACHINE TOOLS —Portland Machine 
Tool Worka, Inc South Portland, 
Muine, 24-page booklet illustrates newly de- 
signed machines, including horizontal duplica- 
ting miller, 5-axial, 3-dimensional, automatic 
contour milling machine Data on machines 
built to order, adapting, rebuilding, and re- 
designing of in-use machines included 


M10 


burgh, Pa 
operation, capacity, drive, and power regula- 


tions of units for mass production work 

Mill SURFACE GRINDERS—-DoAll Co, 
Jean Plaines, Ill. 20-page catalog il- 

lustrates new line of hydraulic units and 


“cool grinding” process. Includes detailed data 
special features, 


HYDRAULIC DRILL—Delta Power 
Tool Div, Rockwell Mfg Co, Pitte- 
20-page catalog AD 723 covers 


on attachments, accessories, 


and specifications 

M12 MACHINE TOOLS—De Witt Equip- 
ment Co, New York, NY 24-page 

illustrated catalog lists range of new tools, 

and small precision tools and measuring equip- 

ment of American and European manufac- 


turers 


M13 LATHE--Rivett Lathe & Grinder 

Inc, Brighton 35, Bostoy Maas. 18 
page catalog 1020 B provides illustrated in- 
formation on model 1020 12-in. swing precision 
unit. Design features include back gearing for 
low spindle speeds, and neutral clutch to stop 
spindle without stopping drive 
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UNIVERSAL 
DRILLING and TAPPING 
MACHINES 





HORIZONTAL 
DRILLING and TAPPING 
MACHINES 


WRITE FOR 
COMPLETE 
CATALOG 


), a MACHINE CORPORATION 


KAUKAUNA ee eg Ss A 
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Drills and taps 16 holes in truck 
transmission case 


Drills three holes in foot-step 
bearing for weaving machine 
7 * * 


Orills 28 holes in hydraulic piston and 
sleeve of hydraulic steering unit 


Drills 27 holes in gas oven burner 


Zagar presents a new outlook on machines built for single, long produc- 
tion runs. A machine equipped with Zagar Gearless Drillheads and Hy- 
draulic Feeder Units has use long after completing the job it was built 
for. Each gearless drillhead and each feeder unit on Zagar “Specials” is 
complete in itself. Any one or all of them can be removed and remounted 
in any sequence to produce on other production jobs. Standard Zagar 
Drillheads are adaptable to standard drill presses or special machines of 
your own make. Write us for detailed information on the basic equip- 
ment used in Zagar Special Drilling Machines. 


Write for Engineering Manual “A-53” for more 
information on all Zagar’s tools for industry. 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD. * CLEVELAND 23, OHIO 


—, 





TOOLS FOR INDUSTRY 
and SPECIAL MACHINERY 


MANUFACTURERS’ FREE LIST Continued 


M14 MILLING MACHINES—Cincinnati 
Milling Machine Co, Cincinnati. 
Ohio. 27-page booklet contains illustrated data 
on design features, operating controls, and 
specifications of No. 2-24 automatic units 


M15 GRINDERS Landia Tool Co, 


Waynesboro, Pa. 24-page catalog K- 
53 contains illustrated information on 12x28-in 
universal and tool grinder. Operating features, 
equipment and typical operations included, as 
well as accessories and specifications 


M16 DRILLPRESSES South Bend 
Lathe, Bend 22, Ind. 12 


South 2-page 
catalog No. 56206 covers complete line, includ- 
ing precision, economy, and multi-spindle pro- 
duction models and attachments 


M17 THREAD & FORM ROLLING 
Reed Rolled Thread Die Co, Worces- 
ter 1, Maas. 41-page bulletin contains compre- 
hensive engineering data and technical infor- 
mation on process. Price $1. Contact compan 


M18 BANDSAWS— Wells Mfg Corp, 

Three Rivera, Mich. 12-page illus- 
trated catalog G-52 
horizontal machines, and special heavy-duty 


describes complete line of 


saws for unusual cutoff jobs Selection chart 

included. 

M19 RADIAL DRILLS—Morria Machine 
Tool Co, Cincinnati %, Ohio. 16-page 

booklet illustrates li-in. column Mor-Speed 

units, Features, dimensions, and specifications 

for 3-, 4-, 5-, and 6-ft arm drills included 


M20 BROACHING PRACTICE—National 

Broach & Machine Co, Detroit, Mich. 
80-page illustrated manual covers all phases 
of operations. Applications, definition of terms, 
broachability of materials, fixtures, mainte- 
nance, case studies included, as well as chapter 
on correction of broaching troubles. Request 
on company letterhead 


M21 LATHES—South Bend Lathe Worka, 
Bend, Ind 12 


South page catalog 
5216 covers Light Ten bench and floor units; 
quick-change gear and toolroom models ilius- 
trated Specifications, accessorie and it- 
tachments included. 
M22 THREAD GRINDER Ex-Cell-O 

Corp, Detroit, Mich. 116-page bulletin 
48824 contains specifications of model 36 large 
capacity unit. Extra equipment, including 
dressers, is listed and described. 


M23 BORING MACHINES Ex-Cell-O 

Corp, Detroit, Mich. 16-page illus- 
trated bulletin 31205 provides detailed descrip- 
tion and specifications. Unusual applications 
included, 


M24 DRILLPRESS-—Kurt Orban Co, 
New York, NY. 4-page illustrated 


booklet provides data on the Alfing model BK 
25 heavy duty upright machine Design fea- 
tures and specifications included 


M25 DRILLING MACHINES Wales 
North 


Strippit Corp, Tonawanda, 
NY} 8-page catalog DM pictures and describes 
Deluxe model with optical gaging system built 
into bridge and slide rail, and Standard model. 
Setup methods, typical work performed, equip- 
ment and accessories included 


M26 VERTICAL CHUCKING GRIND- 

ERS—The Bullard Co, Bridgeport, 
Conn. T-page circular contains illustrated in- 
formation on models available in six sizes 
for grinding larger sizes of work Diagram 
and specification table included Request on 
company letterhead, 


M27 BORING, DRILLING MACHINES 

Cincinnati Gilbert Machine Tool Co, 
Cincinnati 23, Ohio. 8-page catalog No. 1152 
covers radials, table and floor type boring 
mills and accessories. Describes features and 
includes specifications 


M28 CHAMFERING MACHINE Modern 
Industrial Engineering Co, Detroit, 
Mich. Bulletin 2029 describes Modei 2029 Burr- 
Master for automatic deburring and chamfering 
at 20 teeth per second Details on cycle, 
performance and construction illustrated 
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Zagar 1" collet 
holding fixture 
cuts costs in 
center drilling 
shafts. 


depend upon 


holding and 
indexing fixtures | 
for milling, drilling, 
tapping and grinding 


“Skip” the many special set-ups, jigs 
ond fixtures formerly needed to hold 
ond index. Maintain accuracy and close 
tolerances. No vertical movement in 
closing. Stop insures exact duplication 
of parts. Pipe tap hole provides for 
lubrication of cutting tools and washes 
out chips. Index any number of posi- 
tions from 2 to 25 (4, 6 and 8 divisions 
standard). 1”’ and 2” sizes 


~*~ « * 


Operator merely loads and unloads. 


also, the Zagar- “Air-O” 


Zagar “Air-O” (air-operated) fixture 
has all basic features above; still fur- 
ther speeds up operation. Control by 
hand, cam, chain or other cycling con- 
nection. All parts are interchangeable 
Typical Zagar ruggedness and crafts 


manship. 1” and 2” sizes 


x * * 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD. 
CLEVELAND 23, OHIO 


GY Gi tE 


INDUSTRY 
and SPECIAL MACHINERY 


M29 PROFILE-MILLING MACHINE 
Onarud Machine Worka, Chicago 47, 
iu. 16-page illustrated bulletin 1140 describes 
model A-72A InvOmil for high spindle speed 
and high feed nonferrous metal milling. Head 
travels through transverse, longitudinal, and 


rotary feed movements 

M30 BROACHING MACHINES imeri 
can Broach & Machine Co, Ann 

irbor, Mich. 4-page circular 502 

line of heavy-duty, horizontal, hydraulic units 

ranging in size from 15-ton capacity with 

stroke to 60-ton with 72-in. stroke. 


Circulars 523 and 550 describe 2- to 10-tor 


describes 


66-in 


capacity units 


M31 MULTI-SLIDE MACHINES Us 
Tool Co, Inc, Ampere, NJ 

illustrated folder detailed data on 
automatic unit for production of stampings. 
Applications and principles of operation, spec- 
special attachments and equipment 


10-page 
contains 


ifications, 


included 

M32 CYLINDRICAL GRINDER Van 
Norman Co, Springfield 7, Maaa 

Bulletin illustrates and describes the 418 model 

for short run or production grinding of small 

parts. Operating advantages and specifications 

included 


M33 DIE-FINISHING MACHINES-—-Wm 
kK Pittaburgh, Pa. 4- 
100-E describes op- 


Stameta Co 
page illustrated bulletin 
eration and construction of units for boring 
and grinding of tube-reducing dies. Specifica- 
tions table included 


M34 GEAR-GRINDING MACHINE 
Sheffield Corp, Dayton, Ohio. 8-page 
catalog GG-52 contains illustrated informa 
tion on Model 140 reciprocating unit for pro- 
duction of precision ground helical and spur 
Request on company letterhead 


gears. 

M35 TURRET LATHE— Potter & John- 
ston Co, Pawtucket, RI. &-page bul 

letin 145 provides illustrated information on 

model 3U Speed-Flex automatic unit, for small 

part production, with 6-face turret design for 

tool flexibility. Standard and special tooling 


illustrated. 

M36 MILLING AND CENTERING MA 
CHINES—Motch & Merryweather 

Machinery Co, Cleveland, Ohio. 4-page illus 

trated bulletin contains data on %-station du 

plex and single-head units Diagrams and 


pecifications included 

M37 CHASER-SHARPENING MA 
CHINE— Jones & Machine 

o, Springfield, Vt S-page illustrated catalog 

103 provides data on universal bench-type unit 


Lamsor 


Operational information included 

M38 SURFACE FORM GRINDER Fa 
Cell-G Corp, Detroit 22, Mich 1 

page bulletin 50226 describes style 44 precision 

unit for grinding flat, grooved, or curved sur 

faces on roots of jet engine compressor blade 


and turbine buckets in automatic cyck 

M39 CRANKPIN GRINDER Landia 
Tool Co, Waynesboro, Pa -6-page 

catalog N-52 illustrates type DH unit for 

crankshaft 


operating 


precision grinding of Design 
details 


included, 


M40 


catalog 


applications and control 


LATHES outh Rend Lathe 
Works, South Bend, Ind 12-page 
304 covers line of 9-in. floor aad 
bench models; 42 attachments and accessories 
for adapting to wide range of operations il- 


j 
lustrated 


M41 


X-page 
data on 


GKRAR-FINISHING MACHINES 

Michigan Tool Co, Detroit 1¢, Mich 
illustrated bulletin No. V-53 contains 
V-series equipment for processing 
gears up to 15-ft dia Specifications and 


special features covered 


M42 


5- page 
features and applications 


for production and quality 
LATHES mmonsa Machine Tool 


M43 Corp, Albany 1, NY 


No. 92952 covers heavy duty 


PROFILOMETER Vicrometrical 
Manufacturing Co, Ann Arbor, Mich 
illustrated bulletin covers practical 
Describe 7 uses 


control 


4-page bulletin 
geared-head en 
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Zagar gearless drillhead, 12”, 24- 
spindle; capacity up to 5/8” steel. 


[LEGA 
GEARLESS 
DRILLHEADS 
Cael tor drilling 


on close centers 


Their unique features have earned for 
Zagar gearless drillheads a permanent 
place in many industries. Examples: gas 
burners, acoustical tile, parts for air- 
craft (jet engines), business machines, 
electrical appliances, automotive and 
farm machinery; drilling cast iron, stain- 
less steel, paper, fiber glass, magnes- 
ium, aluminum, brass and copper. 


Why this versatility? Because Zagar 
gearless drillheads (1) can drill practi- 
cally any number of holes at one pass, 
up to 600 or more; (2) can drill any 
material; (3) can drill in any pattern; 
(4) can “come down to" distances be- 
tween holes as small as twice the drill 
diameter; (5) can and do maintain ac- 
curate spacing. High production thus 
combines with complete accuracy to 
deliver more work and more accept- 
able work in less time than ever before. 
Zagar gearless drillheads can be furn- 
ished as complete units or can be 
adapted to any standard drill press. 
Your parts drawings and full data will 
bring you a prompt quotation. 


Write for Engineering Manual “A-53” 
for more information on Zagar's tools 
for industry 


ZAGAR TOOL, INC. 
24000 LAKELAND BLVD 
CLEVELAND 23, OHIO 


IaViL CTT 


INDUSTRY 
and SPECIAL MACHINERY 





gine lathes for turning, facing, and threading 
to close tolerances. Specifications included. 





M44 CONCENTRIC GRINDER—Landis 
Tool Co, Waynesboro, Pa 4-page 
illustrated bulletin CX-52 describes 4-in. unit 


featuring new workholding method and auto- 
~~ matic loader. Standard and optional equipment 
Ves listed, plus condensed specifications. 
= 


M45 TURRET LATHE—Potter & John- 


/ ston Co, Pawtucket, RI. Bulletin 151 
presents illustrated information on 3-U auto- 
; . matic unit. Applications and typical tooling 


sequence covered 


UNIVERSAL MILLING MACHINE M46 DRILLING AND TAPPING MA. 


CHINE—Modern Industrial Engrg 
Co, Detroit, Mich. 2-page bulletin 103-35 de- 
scribes unit for aircraft jet engine housings 
Specifications included 


M47 SHELL LATHE—Wm K Stamets 

Co, Pittaburgh, Pa. 4-page bulletin 
100-D describes base-facing and cutoff, rough 
turning, and finish turning. Table of speci- 
fications included 


M48 LATHE—South Bend Lathe Works, 
South Bend, Ind 4-page bulletin 
5302 illustrates and describes 16-in. 12-speed 


unit. Design features specifications, and prices 


UNIVERSAL TURRET LATHE provided 


M49 PANTOGRAPH ENGRAVER—Mico 

Inatrument Co, Cambridge, Masa. 10- 
page catalog 53 contains extensive information 
on duplicating and engraving unit Compo- 
nents and accessory parts illustrated, and 
recommendations for classes of work included 


M50 GERMAN INDUSTRIES—Jndustrie- 


und Handelaverlag, Hannover. Sec- 


ond edition of catalog on export houses of 
Lower Saxony. Comprehensive survey covers 
extensive variety including large section on 


machine tools. 


SHAPING MACHINE M5] GRINDING MACHINES — Matra 


Worke GMBH Frankfort on Main, 
Germany. 4-page folder illustrates design de 
tails of model ZA1 surface-grinding machine 
for cylinder blocks and heads as well as any 
ordinary grinding job Special features and 
specifications outlined. 6-page bulletin describes 

model KA26 crankshaft grinding unit de- 
COST died DELIVERIES  o.= PARTS oe oe SERVICE signed for 6 headstock speeds; machines pieces 
These are all reasons you should consider our machinery for any new up to lengths of 69 in. between centers and 
to 61% in. between chucks 
replacements. Write for all information and our new catalogue. 


M52 MACHINE TOOLS—Weisser Heil- 

bronn, Germany. Three illustrated 
bulletins, NR 137, NR 134, No. 142 E de- 
scribe high speed production lathes and heavy- 


duty center unit. Induatrie-Werke Karlaruhe, 
frees Germany Three catalogs contain data on 
transfer presses, hydraulic presses, and the 
Schaerer Type UN 450 heavy-duty lathes. At- 
ENGINE TURRET MILLING SHAPING RADIAL GRINDING 
LATHES LATHES MACHINES MACHINES DRILLS MACHINES 
1 EAST S3RD STREET, NEW YORK 22 « ELDORADO 5-7278 M53 MACHINE-TOOL REBUILDING 


J I. Lucas & Son, Inc, Fairfield, 
Conn Illustrated brochure covers facilities 


MISAL MACHINERY, INC. 








tachments and accessories illustrated. 





and procedures 





Values’ 
Fellew the rule of wise PARTIAL LISTING OF NEW EQUIPMENT 
purchasing agents who 
have been buying new in- Pexto Sheet Metal « Troyke Rotary Tables 
dustrial equipment with Equipment 
utmost § satisfaction from 
“Springheld Auction" : 
for over 15 years. 


Also Available Buffalo Drills & Forg * Portable Electric Tools 
New Foreign Equipment ing Equipment 
WeB A hi Westinghouse Air 
¢ Buy Anything Ts Compressors « Walker Magnetic Chucks 
Anywhere ... Anytime! 
Dept. PP-54 + Keneo Punch Presses 


SPRINGFIELD Auction Co. = 7ea,nctrery SIikSe 


Drive-All & Turner + Butterfly Files 
Uni-Drive Transmission 
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DRILLING 
MACHINES 


A battery of box column 

and round column Cleereman 
Drilling Machines on 
production work. One of 
many such installations 
producing at lower costs with 
higher production, less 
operator fatigue and 

no down time. 








Unexcelled precision for 
ultra-fine tolerances on 
highest quality gage, tool, die, 
jig and fixture work and on 
“‘jigless”’ production. Combines 
stamina with precision 

and ease of operation. 


LAYOUT 
DRILLING 
MACHINE 


A modern solution to an old 
problem. Built for those tool 
room and manufacturing jobs 
which do not require the 


Prepositioning 
power rapid 
traverse is 
available on 


ultra precision of Cleereman all models. 
Jig Borers. The Cleereman 
Layout Machine is an 
economical machine capable 
of locating within .001” per 
foot and drilling, boring, 
reaming, tapping, etc., with 
utmost operator ease at a 
fast rate of production. 


1 





Rees AFFILIATED WITH , 
CLEEREMAN MACHINE TOOL CO. Green Bay, Wisconsi 
BUILDERS OF PRECISION JIG BORERS AND DRILLING MACHEN 





acioe Cities 
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tati $ 
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REQUEST 


Here are the answers to most of your questions as to 

what “ONE-TWO-THREE” means in describing this 

outstanding development of Automatic Chucking 
Machines by Goss and De Leeuw. You'll be interested not 
only in the revolutionary design of the machine itself, but 
also in its extraordinary performance—and how it is possible 
to handle from one to three operations—in sequence or 
simultaneously without changing set up. 


Get this interesting, informative Bulletin NOW— 
by merely asking for it. 


GOSS ond DE LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 


Machine Tools 


A bibliography of recent AM articles, 
particularly those concerning replace- 
ment and modernization 


Screw Machine Work on Aluminum—Jan 9, ‘50 
pl43 

Small Shop Plan Keeps Production Moving—Feb 
6, ‘50, p79 

Shaving Arbor & Deburring Methods Finish Gears 
Faster—Feb 20, ‘50, pl10 

Equipment for Abrasive-Belt Grinding—Feb 20, 
‘50, pll3 

Are Shop Men Scared of High-Speed Machining 
—Mar 6, ‘50 p85 

Three-Company Study Develops New Hobbing 
Technique—Mar 6, ‘50, p96 

Second Operations on Diecastings Cost More Than 
You Think—Mar 20, ‘50, p98 

Precision Gear-Finishing Equipment—-Mar 20, ‘50 
pl0s 

HSS, Plus High Angles, Mills Like Carbides 
Apr 3, ‘50, pl22 

Special Hob Cuts Radial V-Grooves—Apr 3, ‘50, 
pi3l 

Thread Rolling Is Not Always Limited to Thread 
ing—Apr 3, ‘50, pl54 

Hard-Headed Replacement Vitamizes Production 
Apr 17, ‘50, p78 

Pointers On Finishing Plastics—Apr 17, ‘50, p100 

Don’t Gamble In Selecting Tool Steels—Apr 17, 
‘50, pl02 

How To Mill Cylindrical Surfaces in the Tool 
room—May 1, ‘50, p69 

Special Equipment Handles Heavy Components 
May 1, ‘50, p76 

With Care Carbides Produce More on Automatics 
—May I, ‘50, p93 

How To Figure Cost Savings On Machine Tools 
May 15, ‘50, p94 

How To Mill Dies and Molds—May 15, ‘50, 118p 
Part | May 29, ‘50, p74 

Kneading And Coining Make Accurate Type 
Characters—June 12, ‘50, p85 

Hardened Steel Milled With Carbide—June 12, ‘50 
p94 

Dividing Head Increases Toolroom Versatility 
June 12, ‘50, p96 

Ingenuity Selves Tough Machining Problems 
June 12, ‘50, pll4 

Machines From The Makin’'s—June 26, ‘50, p97 

Attachments Perform Diversified Toolroom Mill- 
ing Operations—June 26, ‘50, p102 

Selection of Production Milling Processes—July 
10, ‘50, p90 Part |; July 24, ‘50, p98 Part 
11; August 7, ‘50, p92 Part II!; August 21, ‘50, 
pl04 Part IV; Sept 30, ‘50, pl44 Part V 

Production Tooling Solves Machining Problems 
July 10, ‘50, p94 

Multiple-Spindle Bar Machines—How they work 
What they do—July 24, ‘50, pl07 

Trial & Test Group Pays Off—Aug 7, ‘50, p85 

Lathe Drills Long Shafts—Aug 7, ‘50, p95 

Try This Aspirin For Gear-Burring Headaches— 
Aug 7, ‘50, p96 

Are We Riding The Brake In Machining Steels 
Aug 7, ‘50, pl00 

Machining Costs A Billion A Year Too Much—Aug 
7, ‘50, pl07 

How Management Can Cut Production Cost 
Sept 4, ‘50, p12! 

Photo-Templet Process Cuts Production Costs 
Sept 4, ‘50, p122 

Press Reconditioning Pays Off—Sept 4, ‘50, p124 

Huge Forming Die. Simplify Production of Welded 
Pipe—Sept 4, ‘50, p128 

Hints On Fine-Pitch Hobbing—Sept 4, ‘50, p130 

How To Hone—Sept 4, ‘50, p133 

Try These Tricks On Your Screw Machines—Sept 
4, ‘50, p150 

Detailed Estimates Reveal Economics on Multiple 
Spindle Automatics—Sept 18, ‘50, p104 

How To Locate The Weak Link in Machine Tools 
—Oct 2, ‘50, p83 

How To Lap—Oct 2, ‘50, p97 

Slow Tools Will Backfire—Oct 2, ‘50, p90 
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SUPER-SPACERS 





AUTOMATIC THREAD ROLLERS 


AUTOMATIC DRILLING 
& TAPPING MACHINES 7, 
’ _ HARTFORD 


petals 


THE HARTFORD SPECIAL MACHINERY CO. + HARTFORD 12, CONN. 





L, 








Reducing Process Makes Precision Tubing & Ac- 


curate Internal Shapes—Oct 2, ‘50, p92 
How To Get The Most Out of Turret Lathes—Oct 
2, ‘50, plo9 


Air Feed Equips Screw Machine For Long Bars- 
Oct 30, ‘50, p95 

Machines Run 88% of the Day—Nov 27, ‘50 p93 

Joint Report Proves Machinability Depends on 
Microstructure—Nov 27, ‘50, p109 


TO FIT YOUR MOST 

EXACTING DRILLING Universal Locator Sets Up Aircraft Fixtures—Nov 
aie 27, ‘50, p125 

REQUIREMENTS— ' Conversions Tool Drillpress for Small Lots—Dec 


11, ‘50, pl42 
Automatic Tools Drill & Tap Die-Castings—Dec 
11, ‘50, pl44 
“Christmas Tree’ Slotting Job Calls Back Old 
DRILLING Planer—Dec 25, ‘50, p85 
MACHINES Screw Slotter Goes Versatile—Jan 1, ‘51, pll0 
ORS an 7 : se yd Develop Efficient Machining—Feb 5, 
- Ag ‘ie - . ‘SI, p 
7 aac caev o ovtnate How To Drill Hardened Steels—Feb 5, ‘51, p125 
want, such as back-geared anee +i heres vinteein ; pF .< — or Multiple Layer—Feb 
. » rd - . e e ° p 
wend sgyem Fm ggg 7 > How GE Makes Turbojets—Feb 5, ‘51, pl35 
many special adaptations. oe —— Shafts and Gears 
: ; e : _P 
beter papaya — P . ? = "ae ae and Use Automatic Lathes—Feb 
ss : ” P furs, ’ 7 ” p 
cision-buile i, drills = fit : How Ford Checks Machine Tools At the Builder's 
into your high-production o Plont—Mar 5, ‘51, p99 
scheme. . We Turned SAE 1045 At 2150 SFPM—Mar 5, ‘51, 
p102 
Thread Chasing—Mor 5, ‘51, pll3 Part | 
Multihead Hobs Triple Gear Output at Chevrolet 
Muncie—Mar 19, ‘51, pl34 
Hard Steel Milled At A Mile A Minute—Apr 2, 


BUFFALO FORGE COMPANY ner’ 
Prevent Grinding Cracks With Hot Water—Apr 


509 BROADWAY BUFFALO, NEW YORK 2, ‘51, pllé 
How Chevrolet Deburrs Powerglide Parts—Apr 16, 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont ‘51, p38 
Sales Representatives in all Principal Cities You Can‘t Be Half Hearted About Modernization 
PUNCHING SHEARING CUTTING BENDING anee 6, "i, Geer 
Uitrasonics, Metalworking Tool—Apr 30, ‘51, p85 
How To Cut Large Mixed Flow Impeller Vanes 
Apr 30, ‘51, p92 
How To Mill Die Blocks With Carbides—Apr 30, 
‘51, pill 
Honing Finishes An Automobile Cam—Apr 30, 
‘51, pll4 
Converted Filer Laps Jet Blades At Wright 
¢ June 14, ‘51, pl36 
about 7 : Better Tapping—June 14, ‘51, p143 
How To Assemble And Grind Fine Wire Brushes 
June 28, ‘51, p89 


NATIONAL Keyseating Millers | a Halve Planing Time—June 28, 


How To Machine Investment Castings—June 28 
‘51, plo3 
Solid Carbide Saws Cut Clean and Fast—-June 28 
NATIONAL Keyseating Millers are designed ‘51, pl20 
for milling internal keyseats . in one cut... in What Carbide Burs Do—And How—June 11, ‘51 





Rugged, fast-action “Buffalo” No. 
18 Production Drills are made in 
one to six spindle models, pedes- 
tal or bench type—with or with- 
out foot feed—with or without 
head raising device — with or 


DRILLING 





offset holes with parallel sides partly through 
holes of standard width and depth in holes 
that are closed at one end .. . and many other opera 
tions that a keyseating machine can’t reach. A 
demountable guide on body of Miller enters keyseat 
being milled assuring straight keyseat in perfect 
alignment with the axis of the bore, thus making it 
unnecessary to clamp work to drill press table 


CUTTERS are made from high speed Rockwell hard 
ened steel, accurately ground to size ‘Tops of teeth 
are staggered to break chips which reduces strain 
and wear on both cutter and driving pins. It will pay 
you to put National Keyseating Millers on the inside 
of your next keyseating job 


fe Ae 
MACHINE TOOL CO. 


CINCINNATI 22, OHIO 


WRITE TODAY 


fer Catalog No. 17 
complete, handy size 


pl42 

How To Work Titanium and Its Alloys—-June 11 
‘51, pl45 

The Saga Of Nickel In Machine Tools—June 11 
‘51, pl56 

Machine Lapping With Continuously-Fed Free 
Abrasives—June 11, ‘51, pl6l 

Portable ‘Upside-Down’ Drill Works Beneath 
Giant Scroll Cases—June 11, ‘51, pl64 

Multi-Spindle Automatic Hellow-Mills Eccentric 
June 11, ‘51, pl66 

Converted Chucker Mills 5 Surfaces On Segment 
—June 25, ‘51, pl06 

Spinning ‘tead Sends Head Cost Spinning—June 
25, ‘51, pl08 

The Why and How of Automatic Turret Lothes 
for Chucking Work—June 25, ‘51, pll3 

Stainless Orange Peel Holds Nitrogen—June 25 
‘51, pl29 

Peg-Leg Drill Machines Turbines—July 9, ‘51, p134 

How To Mill, Roll, Grind Threads For Production 

July 9, ‘51, pl45 

How To Mill Profitably With HSS Cutters, July 23 
‘51, pl2i 

From A Diemakers Notebook—July 23, ‘51 p125 

Able Accessories Aid Drilipress Action—July 23, 
‘51, pl52 
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FACBURING COMPANY 


455 EASTERN AVENUE BELLWOOD, ILLINOIS 





FULL UNIVERSAL 


MACHINES 


Electrically Operated—Air Controlled 


eee Drilliug—rer “UD” 


Capacities from #60 through %” in two sizes 


¢4e “ape —TYPE “UT”’ 


Capacities from #0 through %” in four sizes 


cee “Tercading—rwrr “TR” 


Capacities up to 1” in two sizes 


AUTOMATIC and SEMI-AUTOMATIC 
JIGS and FIXTURES 


for Indexing and Clamping 


A complete line of basic Master Fixtures to 
permit adaptation of a wide range of parts 
at high production rate with low tooling 
cost. 


FULL AUTOMATIC 
Wut “lapping Machines 
Completely automatic hopper feed nut tapping 
machines up to %’’—incorporating simplicity and 
low tooling cost. Standard taps are used. Precision 


class 3 and 4 fits and parallelism maintained at 
high speed and high production. 
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= hetery Mognete chucks -—-pSdadotdye al 
Operation the STANDARD etectricat tool co. 


Write for Catalog AG for Details 
MACHINE TOOLS 
2480 W. SIXTH ST. *« CINCINNATI 4 «+ OHIO 


GRINDERS: All kinds—'4 H. P. to 120 H. P. 

BUFFING AND POLISHING MACHINES: 12 H. P. to 60 H. P 
BUILDERS OF ~ SPEED (Chucking) LATHES 

DUST COLLECTORS: The “Air-rester’ 

ABRASIVE BELT MACHINERY 








‘The LINLEY JIG BORER 





Put your small jig boring 
jobs on this precision machine 


Here's a machine, available at extremely low cost, that will 
enable you to save your larger machines for larger, heavier 
work. You'll find it meets your most exacting requirements 
for precision. Get our accuracy information and you'll see 
what an outstanding investment this machine represents 
Table movement: 6” x 10”; table size, 7” x 1712”. 


Send TODAY for complete information 





LINLEY BROTHERS CO. 


664 STATE ST. EXT., BRIDGEPORT 1, CONN. 








New Machine-Tool Types Make Axial-Flow 
in Quantity—Aug 6, ‘51, p99 

Splines Cut Faster, More Accurately—Aug 20 
p96 

Shapers Cut Curves and Contours—Aug 6 
pl0é 

Precision Builds Power On Wheels—Sept 3 
p129 

“Beefed Up” Floors Support New Tools—Sept 3 
‘51, pl6é9 

Watch Seven Obvious Ways To Increase Your 
Output—Sept 17, ‘51, pl29 

Rotary Broaches Cut Tangs Faster—Sept 17, ‘51 
pi34 

How You Can Machine “Green” Carbide Com 
pocts—Oct 1, ‘51, pl3! 

U. S. Air Force Machinability Report—Oct. |, ‘5! 
plél 

Horizontal Drilipresses for Double-End Cutting 
Oct 15, ‘51, pl36 

Building The New Tank Range-Finder—Oct 29, 
‘SI, p95 

How To Machine Copper Alloys—Oct 29, ‘51 
pl09 

How Eccentric Relief Is Easily Ground on Helical 
Flute End-Miils—Nov 12, ‘51, pl42 

High-Rake Cutter Prods Production—Nov 26, ‘51, 
pi25 

When Science Guides Machining—Nov 26, ‘51 
pl44 

A New Twist In 2-Dimensional Engraving—Nov 
26, ‘51, pl48 

Close Controls Cut Gear Rejections 7600% 
Nov 26, ‘51, p150 

Multi-Spindle Automatic Reduces Job Time 70% 
—Nov 26, ‘51, pl52 

New Equipment And Better Methods Triple Plant 
Capacity—Dec 10, ‘51, pl35 

Heavy Weldments Machined Within 0.002 In 
Dec 10, ‘51, pl44 

Contour Turning—When—How—-Equipment—Tool 
ing—Dec 10, ‘51, pl49 

Automatic Lathe Rolls Oi! Grooves—Dec 10, ‘51 
pi74 

How To Cut Your Baby Gear Teeth—Dec 24, ‘51 
p95 

Converted Lathe Hobs Tubular Racks—Dec 24 
‘51, p99 

Special Machine Winds Coils To Shape—Dec 24 
‘51, pl20 

How To Mill Blind Keyways—Dec 24, ‘51, p1l22 

Nerve and Sharp Tools Machine Any Stainless At 
High Speeds—Jan 7, ‘52, pll7 

Rebuilding A Boring Machine Pays Off—Jan 7 
‘52, pl42 

Molding Blades Milled To Shape With Special 
Workholder—Feb 4, ‘52, pl06 

Surplus Borer Tooled For Spheres—Feb 4 52 
plo 

Turret Lathes Build Turbojets—Feb 4, ‘52, pll9 

Increase Machine Capacity With Control Charts 
—Feb 18, ‘52, pl3! 

Good Tools Plus Experience Make Better Gears 
Feb 18, ‘52, pl40 

How To Gun-Drill A Fixed Workpiece—Feb 18 
‘52, pl44 

How To Get The Most Out Of Bandsaw Blades 
Feb 18, ‘52, pl64 

CO. Cools Tools—Mar 3, ‘52, p129 

Microbroaching—Mar 3, ‘52, p134 

Arc Machining—Mar 3, ‘52, p136 

How To Drill Titanium Alloys—Mar 3, ‘52, pl4! 

Carbide Bur At 90,000 rpm Finishes Exact R 63 
Bores—Mar 3, ‘52, p142 

Special Duplicators Speed Experimental Jet-Enging 
Blades—Mar 3, ‘52, pl66 

Titonium Ground Ry Lockheed—Mar 3, ‘52, p1l75 

Plant-Wide Planning Stretches New-Equipment 
Dollars—Mar 17, ‘52, pll9 

When & Why A Special Machine—Mar 17, ‘52 
pl26 

How Ford Automates Production Lines—Mar 17 
‘52, pl35 

Super “Nerve Center’’ Cam—Mar 31, ‘52, p83 

Eight Ways To Grind Machine-Tool Ways—Mar 
31 ‘52, p88 

Seagoing Lathe Weathers All Blows—Mar 31 
‘52, pllé 

X-Ray Perfect—Apr 14, ‘52, p155 
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How Wing Skins For B-47 Stratojets Are Taper 
Milled—Apr 14, ‘52, p166 

We Buy Tools From Past Performance—Apr 14, 
‘52, pl74 

Low-Voltage Magnetic Holding—May 12, ‘52, pl27 

interchangeable Mandrels To Cut Hobbing Costs 
—May 12, ‘52, p138 


How To Run An Engine Lathe—May 12, ‘52, p143 \ SX —EE 

How To Balance A Machine Without An Expert SAYS . Fe 

May 12, ‘52, p173 QQ SS ORNE 

How Modern Gun-Drilling Improves Hole-Making ‘ SS AERIS Ie 
—May 26, ‘52, p10? ni WITH YOUR COMPLICATED PROFILE 

How and Why Taps Are Precision Groun une 
9, S2, pl3s . MILLING AND BORING PROBLEMS 

How Ford Extends Automaticity To Engine Han 
dling—June 23, ‘52, pll3 

Cam Lock In Mandrel Prevents Slip—July 7, ‘52, 
pi37 

tHiow High Vacuum Aids Metalworking—July 21, 
‘52, pl02 

How To Machine And Finish Stainless Stecl—Aug 
4, ‘52, pill 

Two-Position Drill Table Saves Space, Ups Ac 
curacy—Aug 18, ‘52, pll4 

Punching Out Flash On Drill Presses—Aug 18, 
‘52, p130 

Gundrills Are Home Grown At Allison—Sept 1}, 
‘52, pllo 

Men Of “Parts’’ Watch Machines Work At Syl 
vania—Sept 15, ‘52, pll3 

Soft Steel And Ultrasonics Machine Carbides 
Sept 15, ‘52, pl4l 

Labor Is The Biggest Factor In Friction-Sawing 
Costs—Sept 15, ‘52, p153 

Precision Contour-Grinding Makes Better Tools 
Sept 15, ‘52, pl54 

“Cumulative Sampling’ Boosts Shop Output 22% Profile Milling 
—Sept 29, ‘52, p95 In Armor Plate 

Ingenious Tooling Solves Tough Milling Problems 
—Sept 29, ‘52, p98 

Reduce Machine Vibration—Sept 29, ‘52, p10! 

Torque Teaches Titanium Tapping—Sept 29, ‘52, 
plo2 

Contour-Grinding Requires Equipment To Suit 
The Job—Sept 29, ‘52, pl06 

Why Friden Applies Solid-Film Lubricants—Sept 
29, ‘52, p128 

How To Machine Stainless Steel With Carbides— 
Oct 27, ‘52, p109 

Contouring With Heavy Machine Tools—Oct 27, 
‘52, pli4 

What Constituents Affect Machinability of Gray 
lrons—Oct 27, ‘52, pl22 

How To Run A Grinding Machine—Oct 27, ‘52, 
pi25 

Look At Your Diamond Wheel Dressers—Oct 27, 
‘52, pl42 

Graphite Blocks Trepanned—Nov 10, ‘52, p122 

How To Grind Titanium—Nov 10, ‘52, p135 B pee s - . , 

Electrolytic Grinding Of Carbides—Nov 10, ‘52 Intricate profile milling and boring jobs on aluminum or magnesium 
pis4 castings are strictly routine when done by a Forney complete “package”, 

ic <a — ce ready to run, profile boring and facing machine. Forney machines are 

Curtis-Wright Boosts Output With Machinability specially engineered for aircraft and armored vehicle parts work. 
Data—Nov 24, ‘52, pl4l 

CO. Cools Carbide Grinders—Dec 8, ‘52, p97 Whether you make spars, rib chords, fuselage bulkhead segments, wing 

The Rising Germen Chollenge—Dec 8, ‘52, 999 ribs, wing hinges or other structural items you will make them better for 

Wet Belt Grinding Speeds Production Of Extruded P , e . . 
Cylindrical Stock—Dec 8, ‘52, p106 less with a Forney machine. The same is true if you machine parts for 

How To Design And Apply Master Gears—Dec armored vehicles. 
8, ‘52, pl25 

Smart Tooling Solves Tough Elliptical Boring Job These double-duty, custom made machines may be equipped with any 

Dec 8, ‘52, p40 type duplicator equipment with templates. A spindle housing as a 


How Oak Ridge Machines Beryllium—Dec 22, ‘52, P ° . . ° 
p93 motor power unit moves directly into the work face. This results in more 


How Ford Organizes Automation Programs—Feb accurate work, more power and /igidity in the cutting tool. Tcp quality 
. Ly ie Shiai aia tiie. work holding fixtures, tooling and floor plates are also available. Write 
‘53, p133 or phone us today. Forney engineering consultants are ready to serve 
Aircraft Gears Fast Accurately And Automatically : you immediately upon receipt of your drawings. 
—Feb 16, ‘53, pl38 
Notched Plates Boost Holding Power Of Magnetic 
Chucks—Feb 16, ‘53, pl47 
How To Run A Milling Machine—Feb 16, ‘53, 


vo FORNEY’S INC. 


Economic Factors Must Govern Wheel Selection 
For Grinding Carbides—Feb 16, ‘53, pl65 hs 6a. a oe eee) oe i ee oe? 


Cadillac Teams CO With Silicon Carbides To 207 ELM STREET NEW CASTLE, PENNA. 
Grind Carbide Tools Better—Feb 16, ‘53, p173 





—UNRETOUCHED PHOTOGRAPH 
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DISTINCTLY 
NEW 
IMPROVED 
FEATURES 


justable plate in air-flow base 
Features: 


1, Motor is mounted on ad 
2. Grinding wheel is mount 
ed on large diameter spindle 
with Timken tapered roller 
bearings, which are adjustable 
for wear, in heavy C. |. pillow 


Write today for 
free bulletin A7. 


MODEL 
WET TOOL GRINDER 


For tool room and shop, the Blount Model F meets today’s 
need for equipment to grind regular and special alloy tools 
With its advanced design and unique features, you can speed 
up your grinding operations and reduce costs. All models sold 
through leading machinery distributors. 


weights are provided in wheel 
flange. 


block. Bearings are self-lubri- 

cated in constant level oil bath 
5. Tool rest consists of a com 

3. oe oo from — to bination rest and wheel dresser. 

spindle an mp are adjust a : 

4 — - 6. Furnished in 14”, 20” and 


able 30” wheel sizes. 


4. Grinding 


J. G. BLOUNT C0. 


wheel balance 7. Positive Oil seal. 
g#rere tf 


MASS, U.S.A. 








HOW TO 





TO GLASS AND CERAMICS 


is an American Machinist Special Report on recent 
developments in an important but not always well- 
known field of metalworking production. 


Copies of this report are available at 15 cents each. 
Write to Reader 
Machinist, 330 W. 42nd Street, New York 36, N. Y. 


APPLY METAL 


Service Department, American 








B166 


How GE Works Titanium—fFeb 16, ‘53, pl76é 

Abrasive Belts Speed Production—Mar 2, ‘53, 
pl0l Part 1; Mar 16, ‘53, pl36 Part II; Mar 
30, ‘53, pl06 Part Ii! 

Ingenious Holder Increases Life Of Carbide Tools 
—Mar 2, ‘53, pl08 

Tolerance Charts Control 
‘53, pll4 

Spece Machine Tools With Coordinated Optics 
Mar 30, ‘53, p99 

Why Boeing Wets Diamond Wheels—Apr 13, ‘53 
pl64 

Silicon-Carbide Wheels For 
Apr 27, ‘53, pl42 

How Dixie Powers Fighting Tanks 
pl44 

Dodge Burnish-Reams Tappet Holes 
p37 

Chip Study Reveais What Happens During Turn 
ing—May 25, ‘53, p12! 

Standardize Your Standard Tooling—May 25, ‘53 
pl26 

Modern Tooling Turns Axle Shofts 
pi34 

When You Drill An Oil Well, 
—May 25, ‘53, pl37 

Forces And Vibration On the Too! Affect Its Lite 
—June 8, ‘53, pl42 

Turret Tooling Cuts Taper—June 8, ‘53, pl72 

How To Pick The Right Machine Tool—June 8 
‘53, pl76 

Precision Tumbling Produces Fine Finish 
‘53, pll3 

Engineers Must Consider Production Costs—dJuly 
6, ‘53, pllé 

How To Make Impact Extrusions Of 
Strength Aluminum—dJuly 6, ‘53, p129 

What To Do For Distortion Control In 
Rings—July 6, ‘53, pl45 

Practical Carbide Tool Maintenanc« 
pl26 

Special Machines Fabricate Jet Frames 
‘53, pl32 

Ingenious Toolholder Saves Machine 
Aug 3, ‘53, pl08 

Are Machine Tools Too Elaborate? 
p132 

Special Setups Speed Production Of 20-mm AP 
Shot—July 21, ‘52, pl12 


Production—Mar 2 


Carbide Grinding 
Apr 27, ‘53 


May 11, ‘53, 


May 25, ‘53 


Every Bit Counts 


July 6 


High 
Large 
July 20, ‘53, 
July 20 
Downtime 


Aug 3, ‘53 


eROUND-TABLE 
REVIEW 


Many readers have asked for 
a summary of discussion of our 
every-issue Round-Table nar- 
ratives. Here are selected sub- 
jects, showing the original title, 
then a sentence to restate the 
point of original argument be- 
tween Ed and Al, and a para- 
graph or two to summarize 
points made in reader discus- 
sions. 


EPAPLOYMENT PREVIEW 





e Should a foreman interview pros- 
pective workers? 


There is little disagreement that this 
is a good idea. Although the foremar 
is a busy man, the benefits to be 
gained by his interview outweigh 
the taking of his time. 

Personne] interviewers are seldom 
equipped to judge the finer points of 
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No. 5] Sunnen 
Portable Cylinder 
Hones 


No. 50 Sunnen 
Honing Machines 





No. 505 Sunnen 
Honing Supplies 
& Accessories 


No. 57 Sunnen 
Portable Honing 


* heray 


No. 55 Sunnen 
Tool Room 





Honing 


May Help: You Solve Your 
Production Problems on 


No. 58 Sunnen 
External Hones 


If your problem is how to meet newer, more exact 


specifications on bores and shafts, you'll want copies of 


these booklets. They tell you how alert manufacturers are 


improving their products by honing ... making them 


last longer and run smoother and cooler... making higher 
speeds permissible ... all by using Sunnen Honing to 


produce smooth, accurate bushings and bores, as well as 


spindles, shafts, plungers and similar parts. 


Use the coupon to get your free 
copies of these helpful booklets. 
No obligation. 


_~ able — 
SUNNEN PRODUCTS COMPANY 


7996 Manchester Avenue + St. Lovis 17, Missouri 
Canadian Factory: Chatham, Ontario 


ee Gs 


/ 
iff Sunnen Honing 


S 


To: SUNNEN PRODUCTS COMPANY / 
7996 Manchester Ave., St. Louis 17, Mo. 


Please send me all 7 of the booklets. 


Case Histories 
—= “2, 


Please send me the following booklets: 
No. 50 [_] No. 51 No. 505 No. 57 
No. 55 |_| No. 58 No. 60 


Name 
Company 
Address 


City Zone State 





3” horizontal boring mill for 


immediate TOOL ROOM and production 





table top swivels full 360 





delivery 18 speeds—17 to 910 r.p.m. 


Users of the Wotan Boring Mill find that 
advanced engineering and expert 
craftsmanship have combined to produce 
an outstanding piece of tool room 

Wo AN equipment that is also well suited to long 
and short production runs. 

Simplicity of design permits an unusually 

low price. Parker Machine Company 

of precision production machinery has these milJs on hand for immediate 
delivery. Write or phone John Schleiffer 
at our Brooklyn headquarters for full 
information, 


over 75 years of “know-how in the manufacture 


Parker Machine Company, Inc, 


156 PIONEER ST., BROOKLYN 31, NEW YORK + TRIANGLE 5.2103 and 2157 


“2 Ss 
|" | 


TOOL & CUTTER ENGINE HORIZ. & VERT RTICAL TURRET | 
GRINDERS LATHES MILLERS LATHES 


6° AND 22 
SHAPERS 














NEXT NOVEMBER ... 
you will receive the 


1955 PRODUCTION PLANBOOK for Metalworking 


Save each year’s edition. Together, 
your PLANBOOKS will represent 
an unparalleled storehouse of valu- 
able Metalworking production data. 








a man’s technical knowledge, but 
can skim off the apparent cream of 
the applicants and route them to 
foremen in charge of various depart 
ments for final decision 

When the foreman does final inte: 
viewing, several gains are made. Ax 
curately worded questions will find 
the applicant’s skill and weed out 
those who have lied about their past 
experience. The foreman and appli 
cant have a chance to meet one an 
other, and personality factors, that 
would make working together impo: 
sible, come into the open. Also, a 
foreman has more interest in the suc 
cess of a man he himself has helped 
hire, and the foreman would try 
harder to keep the man on the job 


KICKBACKS 
e Can bonus systems work in a tool- 
room, when based on estimated time? 


The success of a bonus system with 
tool and die work depends on the 
type of job to be done. On some 
work, estimating is too difficult to 
allow an accurate bonus to be de 
cided. In that case, toolmakers would 
be justified in complaining that some 
of their group benefited out of pro 
portion to the gains made by the 
group as a whole. Also, if two men 
work on the same job, it would be 
difficult to apportion a bonus fairly 
And there is a great risk of ruining 
work, because of haste—die work 
being precise in its demands on the 
worker, while estimating is not so 
precise. 

However, there is merit in incen 
tive systems if they can be worked 
out fairly. In this case, if the plan is 
followed, the estimate must be made 
very carefully, the men have to work 
to the system, not cutting corners 
on the final result, and a team spirit 
has to exist between workers and 
management 


CACHE OR CONFESS 


e Is there a way to lead men to re- 
veal their scrap work truthfully? 


It is always difficult to enforce fai 
play, wherever you would like to see 
it done. In the case of fair treatment 
of the company with regard to scrap, 
there are two approaches, each hav- 
ing faults and strengths 

First, you can attempt to coerce the 
men, by installing rigid material 
controls, holding periodic inspec 
tions, signing for all materials and 
tools, and surreptitious spying. If 
this is the action followed, you must 
expect cheating wherever men can 
get away with it, because you have 
begun rules of warfare on the men. 
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The other approach is an appeal 
to the good nature of the man. First, 
train as well as you can, to cut down 
scrap caused by ignorance. Then, 
through regular statements of com- 
pany policy, assure your workers 
that normal scrap is unavoidable, and 
will be accepted fairly if admitted in 
good faith, Then try to match the 
cure to the crime. Most conscien- 
tious workers are their own severest 
critics, and the lectures they give 
themselves far surpass anything vou 
could say to them. Various exhibits, 
telling the costs of scrap and the 
causes should also help avoid similar 
accidents in the future. 


LITTLE PLANT SCHOOLHOUSE 





e Should foremen be given advanced 
training in formal courses? 


It is difficult to begin formal courses 
for men who have been working at 
a trade for any length of time. Yet, 
mechanical progress almost demands 
some sort of planned education 

Those who object to formal train- 
ing of this sort say that a foreman 
has been working at a trade long 
enough to know all that is needed, 
and many foremen doubtless feel this 
way. 

So, if you are planning such a 
course, it is best to find an adult 
approach, such as calling the men 
“participating executives” and avoid- 
ing as much appearance of “schoo] 
ing” as possible 

It is advisable to make the classes 
optional, with perhaps the first two 
or three attendances compulsory, so 
that the type of materia! would be 
known to the men. Then their de- 
cision to continue would be volun- 
tary, and much more likely to be 
productive of the desired results. 


BY APPOINTMENT ONLY 
e Can a foreman set up visiting 
hours, and see his men only accord- 
ing to such a schedule? 


The advantages of such a system are 
obvious. A foreman can set up a 
visiting schedule, see everyone ac- 
cording to the time of his appoint- 
ment, and no questions should be left 
unanswered. 

The only trouble is that a shop 
usually doesn’t run that way. When 
a man has a problem for his boss, he 
often has to find out then and there, 
or production may be held up. Also, 
such a plan might seem to be need- 
lessly high-hat, and good-will would 
suffer. 

A good foreman probably would 
not have to resort to a schedule, be- 
cause, in his frequent rounds of his 


“THT 22” and 16° shapers 
wo AN for tool room and production 








METALWORKING VOTES 
American Machinist TOPS 


Every year, more metalworking men subscribe to 
American Machinist than to any other metalworking 


magazine ... 50% more in 1953. 
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Vireo’! MACHINES — — 


Including 


. THREAD MILLING MACHINES 
. PINION AND GEAR CUTTING MACHINES 
. SPECIAL MACHINES DESIGNED AND BUILT TO ORDER 


. SMALL DIAMETER CUTTERS AS USED ON STANDARD 
WALTHAM MACHINES OR OTHERS OF SIMILAR SIZES 


. CYLINDRICAL SUB-PRESSES 


Write for descriptive bulletins and further information 


— WALTHAM MACHINE WORKS 


HIGH STREET WALTHAM, MASS. 























HERE'S THE DUFF 


} VERTICAL 
youve BEEN <<< / <= MILLER 


WAITING FOR! . ons 
Universal Head Versatility 


Helps eliminate costly tap break- Compact in Design 
age shut-downs and excessive work r Ease of Operating 


spoilage! 
Breaking toe many taps?—Tap life shortened? RANGE: 


Spoiling many pieces?—Then check your tapping . ” “ 
equipment. Investigate PROCUNIER Tapping at- ; j Table size 8" x 24 
tachments Whether it's continuous or inter- ~ ’ : . oo 4 
mittent tapping im soft or hard metals—ilarge or Longitudinal Feed 15 
smal! hole jobs with skilled or unskilled operators ” 
—you will find Procunier Tapping machines per- Vertical Feed of Knee 14 
forming with a new-found ease, a more dependable ” 
and consistent accuracy and providing many Cross Feed 8 
EXTRA houre of tapping eMeiency. Maximum Distance Spindle 
Procunior Tappers include: cover clamping and to table 
quill models mount rigidly eliminating chatter 
and vibration; new, sensitive double-cone friction Quill Travel 
cluteh tt t driving pressure 
with a seft ‘ ‘eushioned’” action; ballbearing; heat j y%” 
treated gears with special reversing mechanism ; o ’ Collet Copacity “a 
unique tap holding spindle support; aluminum TRU-GRIP’ Speed Range 
housing; plus other important features. , 300 R.P.M. to 3200 R.P.M 
Tap Holder bdaat gong 
Motor % HP. 


The exclusive Procunier “‘Tru-Grip” tap Weight of Milling 


PROCUNIER SAFETY CHUCK CO 
. . holder is lighter, smaller in diameter 
16-18 8 Clinton St., Chicago 6, 11! Etmtectes “cheued tap chante,” Machine approx. 1200 Ibs. 


Please send your illustrated brochure Write for complete information. 


in page iin oes tee | Drocunier DUFF MACHINE Co. 
Address Safely Chuck Ca. 31 WINGATE STREET, HAVERHILL, MASS. 


ity laine s 14-18 S. Clinton St., Chicago 6, Ill. 
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Write today for mare complete details 
and specifications. 








LARGEST SELECTION OF SWISs PRECISION 
MACHINE TOOLS IN THE UNITED STATES 


RE APG OTE 


Partial 
List * All 
HIRSCHMANN 
Exclusively 

in U.S. 





Backing-off Machines, Automatic SAFAG . . . Borers, Jig HAUSER . . . Burnishing Machines HAUSER . . . Cam- 
making Equipment TORNOS . . . Carbide Grinding and Lapping Machines AGATHON-SAFAG . . . Checking 
Instruments, Optical HAUSER . . . Chucks, Keyless Drill HJORT . . . Die Sinkers NASSOVIA ... Drilling Machines 
SCHAUBLIN-TRIPET . . . Form Cutter Milling Machines, Automatic SAFAG . . . Gear Hobbing Machines LAMBERT 
. Grinders, Jig HAUSER . . . Grinders, Twist Drill METEOR . . . Grinding Machines, Automatic Cutter SAFAG 
. Grinding Machines, Carbide AGATHON-SAFAG ... Grinding Machines, Horizontal Rotary Surface 
SAFAG ... Grinding Machines, Surface TRIPET-TECHNICA . . . Grinding Machines, Relieving Tool SAFAG 
Grinding Machines, Universal Cylindrical KELLENBERGER . . . Grinding Machines, Universal Tool KELLENBERGER 
. Lathes, Rapid Copying DUBIED . . . Lathes, Repetition SCHAUBLIN . . . Lathes, Toolmakers’ SCHAUBLIN . 
Lathes, Turret SCHAUBLIN ... Measuring Instruments, Optical HAUSER ... Milling Machines, Horizontal 
SCHAUBLIN ... Milling Machines, Vertical, Pantograph TECHNICA .. . Milling Machines, Form Cutter, Automatic 
SAFAG ... MicrometersTAVANNES ... Microscopes HAUSER . . . Pinion Cutting Machine, Automatic SAFAG 
. Polishing Machines HAUSER .. . Presses, Bench ESSA... Presses, Heavy Duty ESSA . . . Presses, Horizontal, 
Rapid CHAPPUIS... Presses, Precision Blanking ESSA... Presses, Shaving ESSA... Projectors, Profile 
HAUSER ... Screw Machines, Automatic MANURHIN . . . Screw Machines, Swiss Automatic TORNOS . . . Screw 
Machines, Woodscrew TORNOS .. . Tables, Rotary, Rotary Tilting HAUSER . . . Tapping Machines, Lead Screw 
HULLER . . . Tapping Machines, Double Friction Clutch SCHAUBLIN-TRIPET . . . Thread Rolling Machines, Auto- 
matic THOMMEN . . . Turning Machines, Semi-Automatic E2OSA-KUMMER . . . Watch Manufacturing Machines, 


Special Automatic HAUSER . . . Wheel, Pinion & Segment Cutting Machines, Automatic SAF / 


as on 


te teaie 
TA 


CARL HIRSCHMANN CO. ° 30 PARK AVE. . MANHASSET, N. Y. 


| ema 5124 Pacific Bivd., Los Angeles 58, Calif. @ 2410 N. Forwell Ave., Milwaukee 11, Wis. * 18080 James 
Couzens H 7 35, Mich. @ 6015 N. Cicero Ave., Chicago 30, lll. @ "853 Hamilton rar Waterbury, Conn. 
way ie ives Co., W. Colfax at Welton St., Deaver 4, Colo. @ Krause Mosseory: os , Box 605, Merrick, 


- &. ¥. Harry P. Leu, inc., P. > Box 2513, Orlando, Fla. @ Clair L. Martin Co Oth St., Indianapolis 
:. ta. . a. Ph. Soles & Supply Co., . ©. Box 1078, Dallas, Tex. @ A. J. Rod Co., 5011 Navigation Bivd., Houston, Tex. 





work area, he can answer questions 
of lesser urgency, and he would al- 


Boe i PERE 53 ways be on hand if something really 
FRAY bge) J SLIDES | critical were to develop 
BACK ON THE CLOCK 
vm DOUBLE MILLING RANGE de sacl toroiate te 


* Should management personnel 
punch a time-clock? 


| It is generally agreed by our readers 

| that time clocks are just as applicable 
. to foremen as to any other workers 
For one thing, privilege in the shop 


, : is out of date. All men should be 
A Fray pays bigger production eo : ; 
dividends by performing an treated alike. One reader suggested 
unequalled range of milling that everyone from the president of 
operations. Both of the top — anv to the lowest sweepers 
slides on the Fray 10 RH are the company to “f Bite tat 
easily adjustable, This feature 
permits alignment of the turret card 
slide with the table, thus dou- , } 

. Also, if forem«¢ ind other mem 
bling longitudinal and cross mill- Al Sepeelines ams xt 
ing range ... of you can just 
as simply set the turret at an to record their working hours, they 
© angle to the table and mill wad d get often-deserved credit fo 
in two directions. Combined, the would ge — —— se iarath 

{ turret slide and table slide pro- 
vide 38” of overall travel, while shop personnel, and should be paid 
the table cross slide, plus the .ccordingly 
ram slide permits a full 18” of ey: : , , 
in-and-out adjustment. This On the other hand, it was noted 
equals the overall range of that higher management does the sort 
much lerger machines, Fray of work which doesn’t lend itself well 
moves precision work foster at ; 

to exact timing. Often an executive 


less cost. 
will spend time outside his regular 


office hours doing company busines 


and apprentices should have a time 


bers of the management group were 


working more time than most of the 


Fray “All:Angle”’ > of one sort or another, such as sales 

Heod TYPE 4 or planning. For supervisory work 
ers, it was noted, the reduction in 

For deep, heav , 

ie Geog, Nea = morale might easily defeat the pur 

cuts. Permits | : 

pose of punching time clock 


working to extra 


Overall Height 7 Feet close limits. Any 


Write for details and specifications =e ae } SY WHO PICKS THE BOSS? 


pound 2-way. Re 
A ee quest Bulletin 4 : : — — 


e Should workers have a voice in 
selection of their supervisor? 


We - ‘ | 
Wr FRAY MACHINE TOOL CO. This idea seems to lean too far in 
mS 


the direction of independence and 
515 WEST WINDSOR ROAD, GLENDALE 4, CALIFORNIA Ce ee 
leniency for the worker. There are 


several objections, the central theme 
of them being that workers and man 
agement are at cross purposes in 
many of the qualities they seek in 








From the American Machinist Library 
of Tips for Top Shop Men 


}y°*" underestimate the effect of an unsound sales 


budget on production efficiency. Inaccurate fore- 
casts mean fluctuating schedules, a changing work force, 


and low worker morale. < 

“Remember: It was after lunch and one of 
your heroes gave you your first chew of 
tobacco—ulp!!!" 
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~~ Rugged power for “roughing.” Sensitivity 
for accuracy and fine surface finishing. 
Exclusive solid ram for stamina, low é bs an 
maintenance and easier / oe 
adjustment. Standard and g poe allies URIS oo orn 4° 


heavy duty models for — meneame 





a 
= * SMITH eo Mints 4 ko 


hs a ~ a 


modern tool room 





and production . ~~ o = 
~ oe areey rt t Mbpanees 


Z- F SMITH & MILLS << 
« ' ‘ / 
7 | SAREE m2 


service. 








—_ 


SMITH tb MALLS prs. ae 





16" 
20” 
24” 
25° 
28" 
32 
36” 


“7 


eae 
LI mith &Mills company 5, 


io offilioted with Bryant Machinery & Engineering Company tince pp "s 
PLAIN TABLES ° TILTING TABLES General Office: 640 W, Washington Blvd Chicege 6 8 
EXCLUSIVE REPRESENTATIVES THROUGHOUT 


UNIVERSAL TABLES 
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Aaehely habs faster 


This helical gear is finish-hobbed on the new SHA 506 S 
type High-Speed Gear Hobber using a single - start 
high-speed steel hob 


in 2 MINUTES 


Number of teeth 77 
D.P 8.4 
Face width he 
Helix angle 16 degrees 


Material Steel of 45 tons 
tensile strength 


2 gears loaded 
Max. spindle speeds 500 RPM 
Feeds infinitely variable 


Using STAEHELY Gear Hobbers, therefore, cuts production time 
by 400°/, and means greater accuracy, lower costs, fewer machines 


and longer hob life 


STAEHELY Machine Tool Works - Wuppertal 





Cuts off longer pieces than regular automatic machine — 
any length you want. FAST cutting and chamfering of tubing, 
pipe, ee Check the following figures 


2" ” 
Tubing 14" Cold Rolled 1" Tubing 
Cuts and Chamfers Seth Cuts and Chamfers both Cuts and Chamfers both 
outside edges of '2” .03 ‘ y | t outside edges, pieces 3” 
wall tubing, 5” lengths, ends, 20° long, at rate jong One every 3 sec 
every 2.5 seconds of | every 20 seconds onds 


4" THREADED 


Modern Auto iN ‘ 
matic Cutting \\\\ s\\\\ X\\ \\ 


Off Machines t} } { i iif \\ \ | 
available in 4 i } yyy] 
sizes, handling 


work up to 6%, 
on 


WRITE FOR + and chamfered at one time-—-in 8 ae f 10 ft. length 
CATALOG Tica chonter Wels tore canly, iho caen iar ca — = IN 15”, 16% & 20% MODELS 


MODERN MACHINE TOOL CO. PRECISION MACHINE & TOOL WKS. 


JACKSON MICHIGAN LYNWOOD, CALIF 
DEALER INQUIRIES INVITED 
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a good supervisor. Workers will 
usually try to get away with what 
they can, if they have too sympa- 
thetic a foreman, and there is the risk 
of a “play ball with us or else we 
won’t vote for you” attitude. Also, 
few men on a production line fully 
realize the qualities which make a 
good foreman. 

There is something to be said for 
the workers, though. That is, they 
can be led by the right man, and the 
wrong man might do more harm than 
good. So, if production men are to 
be asked their opinion of a possible 
boss, it would be a good idea to con- 
sider their votes carefully, in order 
to find the necessary meeting ground 
between the desires of management 
and those of the work force 


TELEVISION EYES 


e Is it any business of the company 
when a man’s work falls below par, 
when it seems that personal prob- 
lems are causing the trouble? 


It is difficult to know how far a com 
pany can go in interfering in a man’s 
domestic affairs. First, it is impor- 
tant to find out the exact cause of the 
man’s trouble. If it is simply staying 
sut late nights, the company is ju 
tified in warning the man that such 
doings are out of order. But how 
shall one go about pinning down the 
cause of the trouble? About all that 
can be done is to mention that the 
man’s work has fallen off, and, if 
there is anything that can be done, 
the company will be glad to help 
If no explanation is made, nothing 
can be done, and if the offender’ 
work gets too bad, he must be fired 
If, on the other hand, the man 
explains that a difficult personal 
problem worrying him, the con 
pany should go to every reasonabl: 
length to help solve the trouble 
The key to this matter is that the 
ympany does not have the right to 
enter into a man’s private affairs any 


‘You have, of course, a pretty solid founda 
tion for your argument.” 
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MORTON 


DRAW-CUT 


MACHINE TOOLS and 
SPECIAL MACHINERY 


Welding Machines for 
Submerged and Inert Arc 


Fig. 3065-—Special Horizontal Index 
Welding Machine designed to weld 
multiple jet burner plate eyelet 
flanges. An eight station hydraulic 
index driving a 42” Rotary Table sup 
ports and positions the base fixture. 
The eritire machine is fully in- 
terlocked to protect against 
accidental or improper oper- 
ational sequence. All machine 
operations are pendant sta- 
tion controlled. Send for Bul- 
letin No. 43-D covering 
Morton Girth Welding Ma- 
chines. 
9 


Fig. 2837—Morton Horizontal Boring, Drilling, 
Milling Machine and Draw-Cut Traveling Head 
Planer. A Combination Machine Tool you can’t 
beat for multiple jobs on light and heavy pro- 
duction. It has 84” of continuous boring and 
milling feed, 10’ of vertical travel on the col- 
umn and 21’ of horizontal travel on the bed. 
The 14” square ram is bored to receive a 7” 
diameter boring and milling arbor which ro 
tates on anti-friction bearings. 


Variable Voltage Reversing Plan 
er Type Motors and Control 


Equipment operate this machine 
Many Morton attachments ap 
plicable to this machine place it 
in a class by itself as far superior 

to other 


types of 
boring and 
milling 
equipment 
Send for 
MORTON FINISHED MACHINE KEYS & SPECIAL Bulletin No. 37-D 
SHAPES. Machine Tool Precision is Processed into 
Each Key. GIB HEAD—PLAIN—FEATHER KEYS 
Bulletin 15-D. “HI-PRO” High Production Keys 
Bulletin 24-D * 


MORTON MANUFACTURING COMPANY 


BROADWAY & HOYT, MUSKEGON HEIGHTS, MICHIGAN 


showing this ma 


chine 





r 
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',.. THIS VERSATILE MACHINE 
CAN REPLACE 2 OR MORE 
SINGLE-PURPOSE MACHINES 


KNIGHT'S 


WO. 
Vertical Milling & 
Precision Boring Machine 


A single solid-base machihe with every essential 
feature for milling and accurate boring —an 
extremely versatile machine that will do the 
work of 2 or more single-purpose machines. 

Work transfers are entirely eliminated 
Set-up time is reduced to a minimum 
Table feeds 5/16” to 20” per minute plus 

rapid traverse in all directions. 16 
Spindle speeds from 40 to 2000 r.p.m 
and infinitely variable boring 

feeds from .0005” to .010” 


Convenient quick-action 
controls —full-vision work 

=,  afeas—easy operation, 
Powerful all-gear 714 H.P. 
drive ~ extra-rugged 
construction. 








Write For Catalog 


ear mwee ATTACH TO COMPANY LETTERHEAD =m om any 


iW B. KNIGHT MACHINERY COMPANY 
i 3920 West Pine, St. Louis 8, Mo 


! 
| 
Send catalog on No. 50 and other Knight | 
Milling Machines | 
| 
| 
| 
| 


NAME 


I ritte 
Ww. B. KNIGHT MACHINERY co. | LJ Send information on Knight's 20° & 42° 


1920 WEST PINE BOULEVARD + ST. LOUIS 8, missOURI . — _ Sovaly Tables 








From the American Machinist Library 
of Tips for Top Shop Men 


B EK sure you are modernizing a job, not just a machine. 


A new piece of equipment never gets a fair chance 
if units ahead and after it are still ancient klonkers and 


if feeding and workhandling devices are inadequate. 








further than they affect his on-the 
job time; but, because the man is 
being paid for a day’s work, it is only 
fair that he be in condition to do 
that work. To that extent, the com- 
pany can ask that a man keep his 
personal affairs in ord 


OVER HIS HEAD 


e Can a worker bypass his foreman 
and take a complaint to a higher au- 
thority? 


Probably not. There are many 
reasons why this is neither ethical 
nor wise. In the first place, friction 
created between the worker and his 
foreman, when the foreman hears 
about the act, is likely to make the 
worker's job hard to hold. It would 
have to be a serious matter to be 
worth the possible trouble 

The supervisor cannot make a 
reasonable decision, because his first 
loyalty is to his organization, which 
includes defending the people he has 
chosen to direct the work force. His 
only course is to ask the man if he 
has told his foreman what is hap- 
pening. If not, the supervisor can 
only tell the man to go back and 
make his complaint or suggestion 
through regular channels. 

The exception is when a dictatorial 
foreman holds his men under too 
clese control. Then one or perhaps 
a group of workers should tell the 
foreman that he (or they) are going 
to talk to the foreman’s supervisor 
And even this is an extreme meas 
ure, to be saved for only the most 
urgent circumstances 


SHOT IN THE ARM 


e Is it good discipline for a foreman 
to needle his men occasionally? 


Effectiveness of an occasional needle 
depends on the sort of men you have 
under you. There are some who re 
spond to this treatment, and pep up 
their efforts when needled. Others, 
who are doing their best, are likely 
to resent the implication that more 
than their best is required 

Also, different foremen will prob 
ably get different results from 
needling. Some men keep a steady 
pressure (large or small) on thei: 
men, and don’t need a periodic stim 
ulant. Others, who let the men more 
or less alone, will have better luck 


WHOSE BUSINESS? 


e Is it good policy to tell workers of 
such things as new orders or con- 
tracts the company has received? 

If your workers know the economic 
facts of life, it can do no harm to 
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‘tweshowyoU. — ifwetellyou 


For over a month now top men in the 
metalworking industry have been coming to 
Detroit to watch the most amazing 
performance of a precision machine tool. 
Shown by appointment only, the new 

Elox M-400 Electronic Type Machine tool has 
reached into the future and revolutionized 
precision hard metal machining. Secretly 
shop-tested for over a year by exacting 
people in the tool and die industry, the 
powerful M-400 has produced hundreds of 
machining jobs heretofore considered 
smpossible or impractical cost-wise. Its speed, 
surface finishes, unusual applications have 
astounded the most skeptical. 


The M-100 may be seen in operation 


by appointment only at Elex 
Skew Rooms — 10231 Puritan, Detroit 


INTERESTED IN A $1,000??? 


We made the machine, we've seen it produce 
beyond our expectations but we don't know what 
to call it! Give us your suggestions for o name 

. ++ you win $500. Best applications . . . $500. 
This is a contest open to anyone except employees 
of Elox, its advertising agency or members of 
their families. Entries must be in by Dec. 1, 1953. 


740 N. Rochester Road — Clawson, Michige” 
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For PRECISION at Surprisingly LOW COST 


on INDEX 
MILLS 


Speed up operations with INDEX MACHINES as an 
aid in meeting today’s high pressure tool room and 
production plant service. They assure you peak per- 
formance while holding to the Index reputation of 
precision and economy . . . For those heavy-duty 
jobs where increased speed and feed range are 
required, you will find your answer in this strong, 
rugged MODEL 55 VERTICAL MILL (Pictured). Capac- 
ity Ye" to 1'A” end mills in steel and a table working 
surface of 32” x 9" or 38” x 9", Overall 40” x 9” 
or 46" x 9". 





MODEL 40 VERTICAL MILL 
hine thet emphasi ' Sination of 

Production, and Economy . . 

meny 6 


_ 
provide for faster, 
more economical milling, ith 


ae 
Precision, 


badi 








@ in a sub 

tiel cut in production costs . . . it is sufficiently 
rugged for day-to-day operation and can also be 
used for accurate boring and locating . . . Capac- 
ity 4" to 1° end mills in tool steel. Table working 
surface 8° x 26°, 8" x 34° overall. 








MODEL 60 HORIZONTAL MILL 
A versatile machine with simplicity of design 
that permits an unusually low price while refiect- 
ing quality, accuracy and practical utility... A 
product where advanced engineering and expert 
craftsmanship have jeined te bring out an ovt- 
standing piece of equipment adapted te tool 
room use, yet sufficiently rigid for the require- 
ments of production shops . . . Standard table 
40° x 9° with larger table optional. Equals or 
exceeds a light No. 2 in capacity. 











keep them informed about new or- 
ders, and it can do a great deal of 
good. When men are secure, they 
work better, and are not afraid of 
working themselves out of a job. The 
chances are they will know about 
the orders anyway, from increased 
activity in receiving and planning 
departments. Also, the workers’ 
grapevine often finds out such in 
formation one way or another. And 
if these signs show something is in 
the wind, it is better to have the 
whole, accurate story publicized, 
rather than let rumors start 

If the men do not yet know what 
makes a company succeed, that is the 
first thing to tell them, one way or 
another. Company newspapers can 
often help in this task. For a bel 
ligerent core of workers, with the 
knowledge that the company must 
produce for the new order, might 
jump at the chance for pressure to 
get benefits they would otherwise be 
slow to request, unless the majority 
of the men can see the error of such 
action. 

A few of our English readers 
seemed to reflect the growing tide of 
socialism in that country by empha 
sizing what they felt was a demand 
toward more open financial books 
They attributed part of the popular 
ity of socialism to labor’s resentment 
at being kept as a relative, 
rather than an esteemed 


OUT TO PASTURE 


poor 
associate 





INDEX BUILDS BETTER MILLS... WRITE FOR LITERATURE 


$47 MW. MECHANIC STREET 


JACKSON, MICHIGAN 








JOSEPH E. 


24 ELLSWORTH ST. 
| 





NEW! 


SAVE TIME AND MONEY | 
POWER REAMING MACHINE 


3 speeds—has many uses, reaming, 
chamfering, horizontal tapping, lap- 
ping and honing unit compact and 
priced to spot at convenient loca- 
tions. 
MANUFACTURERS OF CATSKILL 
ABRASIVE CUT-OFF MACHINES 


MURPHY CO. 


WORCESTER 3, MASS. 


Write for complete data and specifications 
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e What do you do with a man who 
has reached retirement age? 


Arbitrarily enforced retirement at 
65 is an unfortunate waste of valu- 
able knowledge, especially in men 
who have held higher-up jobs. (Of 
course, some people in routine jobs 
can retire without serious loss to 
the company.) In most cases, though, 
retirement creates a large gap in a 
company’s structure 
Several alternatives 


are open to 


“I'm atraid Frank has an enemy on the first 
shift.” 
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SPECIALS... 


Kvervthing in Multiple-Spindle High-Production 


I Automatic 2-spindle milling ma- 
chine, arranged with automatic 
index. Mills both ends of 57 up to 
103 dove-tailed slots in 16 different 
Jet Engine Rotors. 


2 Fixture is arranged with hvydrau- 


lically operated automatic clamping 
and automatic index. Mills and taps 
510 Oil Seal Retainers per hour. 


Metal-Cutting 








3 OT wo-column automatic machine. 
Drills, reams and chamfers 565 con- 


necting rods an hour. 


4 Automatic transfer machine. 


Drills, reams. chamfers, taps, mills 


and bores 120 flywheel housings an 


hour at 100° efficiency. 


BUHR MACHINE TOOL CO. 


ANN ARBOR 


MICHIGAN 


MULTIPLE-SPINDLE HIGH PRODUCTION MACHINERY-- 


Machinery... 


4 OF 8 
STANDARD FEATURES 
ON BUHR SPECIALS 


e Allhydraulic and electrical 
installations conform to J.1.C 
standards. 

e Laminated tool-steel ways 
— hardened and ground 

e Automatic  tlubrication 
throughout. 

e All components located by 
dowels in holes bored to held 
tolerances, thus permitting 
interchangeability of parts. 


Write for Buhr 
48-page catalog. 





.ESIGNEERED 


HOW would 

you finish the 
internal form 

on the special 
latch illustrated 
in photograph at a 
high production 
rate? 


WHEN our customer asked 
us for equipment for finishing 
the internal form of the spe- 
cial latch illustrated the 
ACME single slide surface 
machine proved the perfect 
answer. By using inexpen- 
sive “Designeered”” tooling, 
highly satisfactory results 
were obtained. 


ACME manufactures ALL TYPES of broaching ma- 
chines and allied equipment under the supervision 
of men in this field since the inception of the process! 


adie On On Se 


*[ DESIGNEERED ... An ABC word \, 


coined to describe the creative ¢ Shown above is the ACME 
design-engineering inherent in every six ton, thirty-six inch. 
product made by Acme Broach j single slide surface broach 


Corp. iia Pa ing machine. 


Prone Bhoacn OF 


ee oe oe es 





From the American Machinist Library 
of Tips for Top Shop Men 


BE SURE in your own mind why you refuse to consider 
a new method, a new machine, or a new man. Are 


you envious because you didn’t think of the method, or are 
you too lazy to work out the change? Are you enamored 
of an ancient clonker, or are you afraid to meet present 
standards? Are you jealous of the new man, envious of 
his youth or experience, fearful of your job? 
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those who would like to benefit from 
the services of the retired worker 
He may be employed to train ap- 
prentices, if his skill would permit 
this. He can do contract work at 
home if poor health or reduced vigor 
keep him more or less inactive. Or, 
if the man has been a valuable work- 
er in a less-talented field, and mere- 
ly needs subsistence, jobs (which 
might not have had to be done other- 
wise) can be created for him, in 
order that he may feel useful and 
earn his keep. 

Probably most of these alterna 
tives are limited to smaller compa 
nies, for very large companies would 
not be able to find time to solve such 
a problem for their retiring men. 
There would be too many people in 
volved 


SERIES BUSINESS 


e Should a company post baseball 
scores in the plant? 

It is generally agreed that this is 
good practice. The men will find out 
the scores anyway, and posting them 
will merely make the finding easier 
Announcing scores over the com 
pany public address system, especial 
ly for important games, was sug 
gested as a possible alternate which 
would keep the men at their ma 
chines. Although there may be an 
occasional scrap piece because of in 
attention to work, this should be 
rare, and the gain in morale and 
improved attitude toward the com 
pany should more than pay for any 


losses 


FIRE OR FIZZLE 


e Should a worker fired by a fore- 
man of one department be hired to 
work in another department of the 
same plant? 
The best solution to such a problem 
is prevention, of course. If the man 
had been properly placed, the trou 
ble wouldn’t have arisen. But when 
things have gone past that stage 
there are several ways to handle the 
situation. One way is to refer the 
whole matter to a higher authority, 
such as the general superintendent 
Another might be to let the person 
nel department act as a referee, to 
guard the men against dismissal by 
an unfair foreman 

It might be better, also, to change 
company policy, and say that a man 
was entitled to an evaluation inte: 
view before he could be summarily 
dismissed. This interview would 
screen out obvious injustices and 
avoid the possibility of the man’s 
being rehired, because it had been 
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BURR KEYSEATERS 


MILLING MACHINE, Planer Type 


The Burr Keyseat Milling Machines while intended primarily for 
keyseating are suitable for a large variety of plain milling 
They are made in six sizes from 36” to 144” table length 
This is a sturdy heavy duty machine equipped with a vertical 


head 


Also Burr Portable Shaft Keyseaters in five sizes for hand, dri!l 


and motor operation 


Write for details 





JOHN T. BURR & SON, INC. 
429-431 KENT AVE., BROOKLYN 11, N. Y. 





KAUFMAN 
TAPPING MACHINES 


BUILT FOR SPECIFIC PRODUCTION JOBS 


THE MODEL "A" 
KAUFMAN TAPPER 





Kaufman has specialized for 
many years in the building of 
tapping machines. Every moa 
chine is precision-buiit to meet 
the requirements of individual 
production jobs. Built with fully 
automatic cycle, single or mul 
tiple spindle heads and other 
most advanced features 


Send prints and sample 
of your work for further 
information and recom 
mendations on how Kauf 
man Tapping Machines 
can reduce your produc 
tion costs 


Catalog Number 1153 
maiied on request 


KAUFMAN 


Manufacturing Co. 


543 South 29th Street 
Manitowoc, Wis. 
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swiss-type 
automatics 


STROHM SWISS-TYPE AUTOMATIC 
advanced engineering design for today’s 
toughest jobs and tomorrow's 
increasing demands. Volume production. 
Extreme tolerances. Easy adaptability. 
Moderately priced! Prompt delivery! 





Exclusive distributors 


HUDSON 


AUTOMATIC MACHINE 


AND TOOL CO. 
3710 HUDSON AVE., UNION CITY, N. J. 
N.J. Plant: UNion 3-1300 e NYC: LOngacre 5-5770 
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5 A 10’, 11” or 12” Sheldon Precision Lathe can 
work to the closest tolerances and hold its accuracy 
because it has ‘Zero Precision’? Tapered Roller 
Bearings. It can operate at a wide range of speeds, 
has an efficient underneath drive (4 speeds open 
belt, 4 speeds through back gears). Its double V-belts 
to the spindle will deliver enough sustained power 
to take really heavy cuts with high speed ‘‘open 
belt” operation. It will cut from 4 to 224 threads 
per inch with the shift of two tumblers on its full 
quick change gear box (54 different pitches including 
27 t.p.i.). It will provide big lathe collet capacity 

a 14%” hole through the spindle. 

A Sheldon Precision Lathe will do most of the 
everyday lathe work now done on larger more ex- 
pensive lathes, and do it faster, easier and do it 
with lower pewer costs, in less floor space. It can 
lower labor costs because it can be safely operated 
by less experienced operators. It can pay off its 
cost in a short time, and will stand up and hold its 
accuracy after it has earned its cost. 

Just what can a Sheldon Lathe do? It can 
lower your machining costs and increase your 
profits! . 

Write for catalog of modern 
Sheldon Machine Tools 


4234 N. KNOX AVE. 
te CHICAGO 41, ILLINOIS 


determined that he was unsuitable 
for employment. 

If possible, the man should be 
transferred before his disagreement 
with his foreman became serious 
enough to warrant dismissal. But 
once he has been fired, it is a loss 
of face (and the foreman’s faith in 
the company) to find that the com- 
pany rehired a man he had judged 
unsatisfactory. 


WHAT’S NEWS? 


e What is proper subject matter for 
a company newspaper? 

Opinion is about evenly divided be- 
tween making the company paper 
a serious method of educating the 
workers, and a light, folksy morale 
booster. 

Those who favor serious subject 
matter say the paper is a good way 
to further company policies, such as 
safety programs, economic princi- 
ples, productivity, the problem of 
absenteeism, and the place the com- 
pany holds in the world of business. 
Success of serious treatment de- 
pends on a sustained, carefully cho- 
sen approach, to avoid the appear- 
ance of dictating to the workers, of 
talking down to the men, or of print- 
ing unfounded company propaganda 
under the guise of news. 

Others say that a serious company 
paper will not work. The employees 
know whether they work in a good 
place or not, and no statements will 
change the facts. Actions are what 
count. These people say a paper 
should be bright and humorous, with 
a personal approach which would 
help the people working in a plant 
to feel more like members of a fam- 





ily, with common interests 

Other alternatives include using 
the paper as a forum, where workers 
can express themselves; allowing the 
workers to run the paper; and, ac- 
cording to one writer, having no 
paper at all. 


SORCERER'S APPRENTICE 


e Can a small shop afford appren- 
tice training, in the manner of larger 
companies? 


Whatever its size, every company 
must have some kind of apprentice 
training to build for the future. De- 
pending on the company, various 
methods can be worked out. There 
might be an apprentice master, whose 
job would include training and gen- 
eral supervision of new men. An- 
other possibility would be to assign 
each new man to someone with ex- 
perience. This plan isn’t always suc- 
cessful, because not al] journeymen 
are good instructors. 

(Although it was not mentioned in 
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—MEANS PRECISION— 


@ AUTOMATIC SCREW MACHINE 
Model T-AS. OOM 
Capacity: Round Bar ',”, Maximum Length 
3%”. All parts interchange with OOG. Ba S 
Priced under similar existing machines. 
Price, $5,950 


@ THREAD ROLLING MACHINE 

Model T-ROL-5D 

Capacity of thread to be rolled maximum 

diameter 1*%", minimum diameter 14", Maxi- 

mum length of rolled part 24", Pitch. 50 to 

12 T.P.1. will go up 2” and “c long. Fully hy- 

draulic—Class 4 thread can be rolled. No cams. 

LOWER IN PRICE—MORE EFFICIENT 

than any existing machines. U.S. Standards. 
Price, $5,750 


© PRECISION CYLINDRICAL GRINDER 
Model T-BG 150 
Capacity 1%%" diameter x 57%" length, *¢" 
minimum internal diameter. Similar to Crystal 
Lake only lower in price. Guaranteed to grind 
to 0.00008". Internal attachments available 
Price, $2,725 , j Commercial Commodities Co., Pasadena, Calif. 
All can be seen in operation at any time ° : ‘ Exclusive Importers of Tsugam! Machines 














BRADLEY MACHINERY CO. ’ ‘ = 1. ua TELEPHONE: 


211 Jos. Campau, Detroit 7, Michigan LOrain 7-6375 








CHECK ADVERTISING 
INDEX FOR PAGE NO 


CREATED-METALS 


"a ULTRAHIGH-SPEED 
CARBOLOY | = 2-PAG E bi 





MULTIPLE SPINDLE DRILLING & TAPPING MACHINES 
SPECIAL WAY-TYPE HIGH PRODUCTION MACHINES 
HYDRAULIC STRAIGHTENING & ASSEMBLY PRESSES 


4 This is a Fox L-60-H Vertical Hvdraulic-feed Multiple Spindle Drilling Machine with a 
36-spindle 20 x 40-in. adjustable-spindle head. The head skirt accommodates standard Fox 
type A or type C adjustable-spindle assemblies, or cluster box may be used with Fox type D 
assemblies. This machine has a special 64-spindle cluster box. Spindle drive motor is 20-hp. 
Machine conforms to JIC hydraulic and electrical standards. The 18-in. ways, 60 in. long, 
are hardened and ground, automatically lubricated. 


FOX ENGINEERING COMPANY sackson’ michican 
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FOR EFFICIENCY - -- FOR ECONOMY 
INVEST IN 


BRADFORD Metalmaster TOOLS 


60 sizes 
and models 


BRADFORD Metalmaster 
DOUBLE-END SNAGGING GRINDER 


Heavy-duty; double end; individual, infinitely variable speed drive 
Use both ends simultaneously or individually at same or different 
speeds, Twenty h.p. model illustrated 


a famous lathe — now finer! 


BRADFORD Metalmaster 
GEARED HEAD LATHES 


Built to the most exacting standards 
Many special features make this Brad 
ford an outstanding lathe buy. 6’ to 16’ 
bed lengths; 2 *y 10 hp. W pended 
ec engths; <2 to ) hep rite for (Rated size) 


Bulletin No. 179 Engine and toolroom lathes 


Let our engineers solve your lathe and grinder problems 


THE BRADFORD MACHINE TOOL COMPANY 


664 EVANS STREET, CINCINNATI, OHIO 


Precision Since 1840 











If you are not a subscriber 
now... 


and would like to receive Ameri- 
can Machinist regularly, fill out 
one of the handy subscription 
cards inserted in this PLAN- 
BOOK. 








our replies, the editor knows ol 
situation where one far-sighted com 
pany, which is by far the largest 
in its city, runs an apprentice-train 
ing program which feeds a large 
number of the toolmaking shops 
around the city. At the end of thei: 
training, the apprentices are forced 
to work for an outside tool shop for 
two years before they can be rehired 
The idea is that there are many 
kinks in toolmaking, and no one 
shop will teach a man all that he 
has to know.) 


SAFETY LAST 
e How can workers in a medium 
sized shop be made safety-minded? 


Safety, to be effective, must be en 
forced with absolute rigidity. This 
means everyone, from the president 
to the newest sweeper, must follow 
all the rules all the time 

To accomplish this, a combination 
of coercion and persuasion is need 
ed. Coercion would involve radical 
and prompt punishment of any vio 
laters on the spot. It would also 
mean enforcement by all superviso 
ry personnel, with no casual wink 
ing at what may seem unimportant 
rules. If the rule exists, follow it 

Persuasion should be widespread 
and effective. There are many de 
vices which might help, such as 
hospital visits to (or photographs of) 
recent casualties, to reinforce the 
idea that “it can happen to you”; 
slogan campaigns; posters at critical 
areas; and perhaps signs at time 
clocks telling the number of safe 
working days since the last lost 
time accident. 

Another way to encourage partici 
pation in a safety program would be 
to have a rotating safety committee 
the membership of which would 
eventually include all the men in the 
shop. When a man is formally re 
sponsible for safety, his interest in 
the matter is increased 

The real danger lies in partial 
whim-of-the-moment enforcement 
of safety rules. This can’t be allowed 
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C & J Geared-Head LATHES 


16 INCH e 12 SPEED 


FOR HIGH GRADE 
PRACTICAL GENERAL SERVICE 


Guaranteed accurate to 
good commercial standards. 


McGRAW-HILL 


TECHNICAL WRITING 


SERVICE 


Writing 


Whether you need an_ instruction 
book or service manual to accompany 
your equipment written to govern- 
ment specifications . . . or product 
catalogs . . . or training booklets 

or industrial literature our writ- 
ing staff can do the job for you. It 
will do the research, planning, writ- 
ing, and organizing to satisfy your 


requirements. 


Mustrating 


For government publications or in- 
dustrial literature, our Art depart- 
chasing ment can meet your specifications, or 
those of the government agency, for 
isometrics, exploded views, cutaway 
views, retouched halftone copy, ren- 
dering, lettering, or any other type 
of art work. It can design to stand- 
ardized format or present industrial 
visuals of compelling appeal. 


Editing 


The editors of our staff are thor- 
oughly familiar with government pub- 


e Tooled and equipped 
for efficient produc- 
tion 


e Feed provided by sep- 
arate rod—lead screw 


; is used only for thread 
e Exceptionally long 


carriage bearing 

23% in. 

Write TODAY for new 
bulletin 39-A-10. 


CARROLL & JAMIESON MACHINE TOOL CO. 


BATAVIA, OHIO 


Complete regular equipment 
includes thread indicator. 











BARKER-MILLS 


3-W 
Tewvel in Large & Small Plants lication specifications. In addition to 


Exclusive 


are performing countless close 
tolerance machining operations 
on big run jobs. 


You can easily effect a 


being technical editors, they are also 
experienced in rewriting and organ- 
izing rough manuscript, or in revising 
published material. Many have taught 
50% economy in the or have been trained in teaching and 
milling costs of small are, therefore, able to recommend or 
parts inject proper pedagogical presenta- 
We have hundreds of tion of material. 


customers whose repeat 
P) ° ty 


orders signify satisfac 

Our printing, binding, and paper re- 
Write today sources are among the best in the 
for Literature. country. Every type of reproduction 
is available offset, letterpress, 
5 BARKER multigraph, or even mimeograph. We 
VISE can handle a complete printing job 
Dealers Write 3%" Graduated or, in the case of offset, furnish repro 
Swivel Base. copy when other facilities must be 

used. 


Get all the facts 
on this versatile 
“miller.” 


for 
Proposal. 


Save money and time let our staff 
be your staff for technical publications. 
Write for our brochure or ask our rep- 
resentative to calli 


Slotting with our 
standard stub arbor. 


Straddle milling us- 
ing our standard 
stub arbor. 


BARKER ENGINEERING COMPANY 


502 GREEN ROAD CLEVELAND 21, OHIO 


Technical Writing Service 


McGRAW-HILL BOOK CO., INC. 


330 West 42 Street 
New York 36, N. Y. 
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ANNUAL SAVING OF $4500 
is achieved by this simple 
tool for finishing aircraft 
parts at Convair. A small 
circular piece of emery 
paper is held against the 
part by a cylindrical piece 
of rubber driven by a por- 
table air tool. New meth- 
od replaces hand-finishing; 
saves 3000 hr annually, pro- 
duces better finishes, and 
enables operators to reach 
difficult places 


TOOLING 





For tooling, portable tools, and other light 
equipment, additions or replacements are 
seldom determined by detailed formulas. In 
this field the usual approach is simply to de- 
termine savings on a realistic or actual use 
basis, often by trial, and to compute this 
saving in dollars, which are then divided into 
the cost of the tools to find the “time to 
repay.” 

“Time to repay” is the key to light-equip- 
ment purchase. As the labor cost per hour 
for operating portable tools, or for operating 
a special-purpose setup, is pretty close to 
the labor cost per hour for operating machine 
tools, and as units of light equipment are 
priced from a few dollars to, perhaps, $500, 
the “time to repay” is usually short. Profit 
possibilities are high in relation to capital 
investment. 

Frequently, too little thought is given to 
the selection of tools, accessories, and at- 
tachments best suited to accomplish a spe- 
cific purpose, Sometimes, simply because it 
is cheap, equipment is bought as an after- 
thought or “‘just in case” it might be needed. 
This attitude is extremely impractical be- 
cause “tooling” is the core of efficient manu- 
facturing. The one best way to do a job 
usually depends upon one best tool. No mat- 
ter how powerful or accurate the machine 
tool, it cannot perform at full efficiency 
without the proper tooling. This simple fact 
can make or break a competitive enterprise 


FORMULA FINDS VALUE 


Basically, “time to repay” requires only 
a simple formula and it will determine the 
value of a purchase. For portable, and simi- 
lar, tools, find: 
Labor Cost « % of Use Actual Labor 
Cost of Operation 
Actual Labor Cost 
Actual Saving Per 


% of Time Saved Day (or Week) 


Cost of New Tool 
Actual Saving Per Day 
No. of Work Days (or Weeks) to “pay 
off” the New Tool 
When savings are expressed in production 
(pieces) per day, divide the new production 
rate by the old rate. Also, certain rules apply 


Time to Repay 


to any analysis of portable-tool operation: 

1. The higher the percentage of actual use 
of the tool during the day, the shorter the 
“time to repay.” 
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AND PORTABLE TOOLS 








2. The lower the original cost of the new 
tool, the shorter the “time to repay.” 

3. The higher the percent savings, the 
shorter the “time to repay.” 

However, while they are important con- 
siderations, these rules are not always inter- 
related and there are other factors to 
consider. The cheapest tool may require ex- 
cessive maintenance or have lower efficiency 
than its more expensive rival, thus a de- 
crease in the percent of time saved will 
lengthen the “time to repay.’ Also, where it 
is not expected that a specific job will be 
run continuously for a very long time, tools 
should be selected for versatility. While the 
“time to repay” may be slightly increased, 
the shop will have added a more valuable 
facility. 

DETAILS TO CONSIDER 

In addition to the direct factors there are 
some indirect considerations. People have 
been known to order 100 air-driven tools for 
use in a shop having a compressed-air sys- 
tem suitable for only 25 tools. Probably the 
tools will effect a major saving but, is the 
budget prepared to meet the cost of addi- 
tional compressor equipment? Efficient plan- 
ning demands that all of the factors be con- 
sidered and some of these items are remote 
and hidden. However, when everything is 
weighed and the result shows that additional 
equipment or a change in tooling will be 
profitable, there can be little argument 
against the improvement. 

As labor costs rise and the supply of well- 
trained, skilled labor diminishes, production 
must be increased to fill the gap. This out- 
put has got to come from more effective 
tooling, tooling that not only turns out more 
pieces per hr but makes them with less de- 
pendence upon human guidance and manual 
handling. 

The answer is “tooling.” And almost in- 
variably the test of good tooling is “‘time to 
repay” plus the benefits after the initial cost 
is written off. While “time-to-repay” is 
based on savings, thus never can be a nega- 
tive factor, after-benefits should be the 
deciding factor when two competitive meth- 
ods offer similar productivity for the same 


’ 


price. 

In the months and years ahead there will 
be an ever increasing trend toward process 
tooling most succinctly described by the term 
“automation.” While this term is derived 
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from “automatic operation” and suggests to 
many people an “automatic factory,” this is 
at best the ultimate goal. For the immediate 
future the aim of automation is to design 
tooling away from the old idea of a “produc- 
tion line” and into a single productive unit 
This unit will be either a single machine 
capable of performing all, or most, of the 
operations necessary to complete a com- 
ponent (or, at best, an entire assembly), or 
a series of multi-purpose machines positively 
interlocked to achieve the same result. This 
may incorporate everything from automatic 
casting to painting and packaging. Thus, ma- 
terials handling becomes a productive part 
of the process rather than a connecting link 
between two machines. 

Habit is a major, and sometimes damaging, 
influence on thinking; is frequently confused 
with “experience.” Tool planning with thi 
new concept will be difficult at first, but the 
incentive for success makes the effort well 
spent. The production line, as it is popularly 
used, is extremely valuable but it is only a 
transition between handcraft and true auto- 
mation. 

Of course, it is seldom practical to throw 
out an entire production line overnight in 
favor of a new concept—unless the improve- 
ment can be proved worthwhile. It is practi- 
cal, nevertheless, to shorten that production 
line by tooling, automating, individual ma- 
chines for greater output or to combine 
operations to reduce the total number of 
steps required. 

A primary step in this process improve- 
ment is study and redesign of the product, 
to simplify manufacture. 

Standard machine tools can be automated 
to a considerable extent. The answer is in 
accessories and attachments, in work-load- 
ers, In automatic inspection equipment, in 
power holding devices, and in automatic con- 
trols. Power and a full range of speeds are 
prerequisites. Longer tool life is extremely 
important. 


STUDY ASSEMBLY 

One of the most time-consuming opera- 
tions in Industry at the present time is as- 
sembly. Too frequently engineers take for 
granted that this must be manual. This is not 
true. Yesterday we might have believed it 
but today we are assembling and disas- 
sembling complicated radioactive equipment 
entirely by remote control. On more com- 
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REPLACEMENT of a slower model chipping hammer by the model 
shown increased production 65% on printing press castings and new 
tool was less clumsy. New chipper, 400 strokes per min. faster, 
costs $100. At saving of $5.62 per day, it paid off in 20 days 


mon equipment, components are brought together 
in machines and are resistance welded, induction 
brazed, heat fused, or self-tapping screws are fed 
from a hopper and power driven. Again, the assem- 
bly line is only a step toward completely automatic 
assembly. 

In your planning for 1954, give assembly some 
real study. The chances are great that it will prove 
rewarding. 

“If you cannot eliminate, minimize”; 
the guiding thought in every phase of tooling. This 
is necessary whether the quantities needed are vast 


should be 


or small. For a great many shops, fully automatic 
processing on special purpose machines would be 
far too expensive for the number of pieces to be 
made. The “time to repay’ would be considerably 
mere than the value of the job. However, accessories 
and attachments applied to individual machines can 
minimize the time required to perform an operation 
Portable tools are primarily intended to extend the 
speed, agility, and power of the user’s hands. They 
can reduce the time on manual work and they can 
be used as attachments to multiply the operation 


performed within a given cycle on a machine 


WEIGH YOUR METHOD 

Portable tools are usually thought of as capable 
of being used and carried by hand or wheeled about 
the shop on a light hand vehicle. We think of them 
this way too, but portability can actually be more 
far-reaching 

When a piece to be machined ts larger or clumsie 
than the machine on which it must be worked, it 
sometimes is smart to take the machine to the work 
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POWER SCREWDRIVER replaced ratchet screwdriver and production 
per day was doubled. This change also permitted the use of women 
assemblers and provided controlled torque on all screws. By use 
of formula: $1.75 per hr x 8 hr x 80% (use per day) $11.20 


$11.20 9 
$11.20. Tool cost $90.00 nad 


8d t ff 
100% 11.20 ays to ‘pay o 


Thus, a radiai drill is mounted on a tank hull to drill 
holes in the turret flange, then moved to the next 
hull to repeat the operation. A shaper can be carried 
to a giant turbine housing to cut keyways more 
readily than the housing can be set up at the shaper 
Also, power tools can be mounted on fixtures instead 
of mounting the fixtures on machine tools 


PORTABLE TOOLS 


In manufacturing jettisonable gas tanks for air- 
craft, North American Industries, Chicago, uses a 
fixture containing 16 air-driven and air-fed drills 
The fixture is opened and closed by air cylinders; 
simply pressing a single button closes the fixture and 
starts the drills. Upon completion of the cycle, the 
drills retract and the fixture opens, ready to remove 
the part and reload. Cycle time is 23 sec, less than 
half of the time formerly required by four men with 
hand-held power drills. 

Upside-down drilling, with similar air-operated 
drills plus sprayed-vapor lubricators, at Glenn L 
Martin Co, Baltimore, simplifies work-loading and 
clears chips most effectively (as they drop to a pan 
beneath the fixture). Six drill units are mounted, 
inverted, on a simple fixture which utilizes quick- 
acting clamps to hold the workpiece after it has 
been positioned on jocating pins. This arrangement 
is especially suitable for automatic operation, if 
part quantity justifies that degree of tooling. As the 
top and sides of the fixture are clear, other tools and 
workloaders can feed directly into the fixture and 
out again 

With the addition of mist lubrication, work 
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CHAMFERING SLOTS in hardened steel disk. Automatic machine uses 
two high-speed portable drivers in a production setup to save many 
hours of tedious hand work 


cleaner and this company is consistently producing 
holes in aluminum alloy with an as-drilled finish 
under 10 mu-in. rms. Finish is frequently between 
3 and 5 mu-in. rms. Air-fed drills of this style are 
not fast cutting. At 80 to 100 psi line pressure, it 
takes 10 min. to drill a %-in. dia. x 3-in. deep hole 
in dural. However, ease of setup and the use of 
multiple drills often will outweigh the time facto: 
for short runs. Also, drilling can be coordinated with 
other, longer, cutting operations. 

On just two assembly operations, a company man- 
ufacturing lawnmowers increased output by 20°, 
when they switched from hand wrenching to ai 
powered wrenches. Also, the two jobs are now 
handled solely by women 

Packing nuts are used by the hundreds on each 
steam condenser. Use of a reversible air-impact 
wrench gave all of the nuts uniform tightness and 
saved at least 60°. of the time used to spin them 
on with a hand T-wrench. Operator fatigue wa 
minimized. 


SPECIAL SETUPS 

A flexible-shaft grinder was clamped to the moto: 
of a pedestal grinder and arranged so that a steel 
rod passed through the setup was ground on the 
outer surface by the pedestal grinder while a narrow 
radial groove was ground by the flexible-shaft- 
driven wheel. Production time was cut 50° and 
the concentricity between the two surfaces was ex- 
cellent 

Portable electric tools are available for a variety 


of operations, including drilling, tapping, sanding, 
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grinding, and nut-running. In addition to the routine 
uses as a replacement for hand labor, these tools can 
serve a very useful purpose as an adjunct to another 
machine. 

A quick-centering tool was made for use‘at the 
lathe by fastening a V-block to a bracket on a port- 
able electric drill containing a combination drill and 
center. While one piece was turning, the lathe opera- 
tor could center the piece to follow by holding one 
end at a time in the V-block, which was clamped in 
position for the rod diameter being turned. 

Hand power tools are not limited to hand use. They 
can also be used for emergency setups or for light 
bench manufacturing as part of a low-cost setup 
One or more of these tools can be mounted on a block 
or fixture together with a hydraulic or air cylinder 
for feeding and the result can be amazingly pro- 
ductive. Even power tapping can be done by using 
gravity or spring feed. 

HIGH-CYCLE TOOLS 

High-cycle electric tools, 180 or 360 cycles, operate 
at considerably higher rpm than universal electric 
tools, hence produce more power under load. Cutting 
speed, sfpm, is no less important for portable tools 
than it is for stationary machine-tools. Efficient cut- 
ting depends upon the proper speed and power. Some 
tools will operate at the proper speed without load 
but this speed will drop way off when the tool is 
put to work. Here are some typical reasons for using 


high-cycle tools: 
A heavy steel products plant was short of air. The 


compressor was overtaxed and more tools were 
needed to meet production demands. A new two- 
stage air compressor would cost $4,814 and would 
require space not available. 

The company installed a high-cycle frequency 
converter of corresponding size at a cost of $1,320, 
thus saving $3,494. Furthermore, the converter was 
mounted on a platform overhead so that no useful 
space was taken. In addition to the initial saving, 
grinding and drilling time was cut 50% on the opera- 
tions done with the newly installed tools. Also, the 
power source was available for high-cycle cutting 
heads on machine-tool setups 

Another, smaller, metalworking plant had been 
using universal electric tools; wanted more output 
and lower maintenance. Installation of an air com- 
pressor to permit the use of air tools would have 
cost $2,400. A frequency converter was purchased for 
$946 and mounted on wheels so that it resembled 
a motor-generator for arc-welding. Then a rack to 
carry an assortment of tools together with a panel 
for the starter and plug-in receptacles was added to 
provide a portable operating unit completely 
contained. The production, increase was more 
atisfactory and $1,454 wa aved on the original 
purcnase 

For a newly installed bar-mill inspection depart- 
ment, a steel plant required a minimum of 
portable grinders. Would they use air, univers: 


tric, flexible shaft electric, or high cycle? 


An air-compressor installation to run 21 a 





MULTIPLE-DRILL TOOLING with air-fed drills simplifies setup and permits rapid workhandling. Arrangement 
shown could be tied in with conveyor system. These drills are mist lubricated by individual units below drills 


ers at 55% load factor would have cost $10,677 and 
required a 125-hp motor. Two 10-kw high-cycle 
motor-generator sets were priced at, complete, $2,931 
and required a total of only 30 hp. By installing the 
latter, this company saved $7,746 on the first cost 
of the power plant and more than 60 kw of operating 
power. Universal electric tools were ruled out be- 
cause of excessive weight, for this size tool, and low 
speed under load. Flexible shaft machines did not 
seem to have sufficient portability or speed unde 
load for the application 

Later, two more 10-kw sets were added as well a: 
two 20-kw sets to supply current for 66 more 8-in 
grinders. The company reports 30% more work pet 
tool than with air grinders 


CHOOSE TOOLS WITH CARE 

Selection of portable tools requires considerable 
thought; the right tool can result in from 30% to 
more than 50% increase in output over the next best 
The most important factors are operation, applica- 
tion, and location. The original cost of each of the 
various tools which might be used is about the same 
except that secondary power sources such as com- 
pressed air or high-cycle current, if not available, 
can add considerably to the first cost. However, first 
cost shoula only be a determining factor if the bud- 
get is limited and then the purchaser may be “penny 
wise and pound foolish,” because portable tools are 
bought on the basis that they will pay for themselves 


in productivity increases. Properly selected and ap- 
plied tools usually give a high percentage return on 
the original investment. 

For the same power at the cutter, universal elec- 
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tric tools are somewhat heavier and slower than 
air or high-cycle tools but they are the most “port- 
able”; can be used any place where a standard cur- 
rent outlet is available. Also, no secondary powe1 
source is necessary, hence the first cost is lower 
These tools are widely used for maintenance and for 
mobile operations. They are also popular where 
large units are in manufacture, units such as air- 
frames and ships. 

Air tools usually require less maintenance than 
electric tools and they can provide high operating 
peeds. However, air-compressor and piping installa- 
tions are quite expensive, first-cost wise, and thesse 
tools also produce a sizable speed drop under load 
Low weight for a given power is one major advan- 
tage. Only the flexible-shaft machines have lowe! 
weight than air tools, where weight is a factor in 
operator fatigue. Air tools are rugged and they are 
widely adaptable to all kinds of production opera- 
tions, including drilling, grinding, riveting, chiseling, 
polishing, screw and nut driving, and tapping 

High-cycle electric tools are the newest portable 
tool development. The high cyclage is merely a 
method of achieving higher operating speeds with 
lower weight and less speed drop under load. They 
compare favorably with air-driven tools by weight 
and produce speecs as high or higher. Generally 
speaking, maintenance demands are only slightly 
vreater than for air tools. Operating costs are lowe: 
and power per pound of tool is high. These tools lend 
themselves to permanent fixturing and special tool- 
ing setups. It is necessary to provide a frequency 
converter or a motor-generator so the first cost is 
somewhat higher than for universal electric tools 
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Because these high-cycle tools do operate at very 
high rpm, their total life may be somewhat shorter 
than that of other tools. Also, continual overloading 
is more detrimental than it is on air tools. When 
motor-generators are used, rotational speeds can be 
varied to provide the correct surface speed for the 
cutter being used. 

Flexible-shaft machines provide an extremely 
versatile power tool having, probably, more varia- 
tions and attachments than any other portable tool 
Because the equipment is more elaborate, the initial 
cost of these tools is slightly higher and the com- 
plete unit is not quite as “portable” as the devices 
having their driving mechanism at the tool. Weight 


is no problem as the motor is not supported by the 


operator as he wields the tool. Although the motor 
is separate from the tool, it uses standard power and 
can be plugged into any convenient power outlet. No 
secondary power equipment is required. Some models 
permit speed control at the driving unit 


CUTTING TOOLS 


Metal microstructures, new theories of cutting ac- 
tion, and new materials give greater importance to 
the proper selection of cutting tools in the years 
ahead. Feeds, speeds, tool angles, and chip clearance 
can mean the difference between success or failure 
between bankrupty and = successful competition, 
when two firms are marketing the same product 

This statement may seem exaggerated, but a clea: 
example is provided by two companies working on 
the same engine part as two-source subcontractors 
The part had a close tolerance hole requiring a 3 
mu-in. rms surface finish. One company produced 
the part in seven operations and had more than 50°; 
scrap. The other company used a cheaper but more 
modern tooling approach and made the same part 
in three operations with less than 10% scrap. The 
cost difference was so great that the second company 
got the entire contract. This was not a case of new 
machine-tools but of better tooling 

In this light, review your present milling practice 
and consider if they reflect the optimum condition 
and are productive of the most satisfactory and eco- 
nomical results. In many instances, greatly increased 
speeds and feeds can be successfully used with stand- 
ard HSS cutters. Refinements in the process permit 
even further increases in some cases 

An example of slab milling at elevated rates is on 
SAE 1120 steel rectangular bars 1%x2%x12%& in 
long. These bars are received in lots of 100 pe and 
normally were milled at 115 sfpm using 7-ipm feed, 
taking a cut 0.090 in. deep. A standard coarse-tooth 
slab-milling cutter 3 in. in dia having 8 teeth of 10 
radial rake and 30° axial rake, with 1% in. dia hol 
was selected to mill the four flat side surfaces. 

This cutter was operated at 275 sfpm, using climb 
milling with a feed of 22% ipm, an advance of 0.008 
in. per tooth, with depth of cut 0.110 in. It produced 
very satisfactory work. Two components were milled 
at one time on the 2%-in. side and four pieces were 
milled at a time on the 1'%4-in. edges, for a total of 
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1800 linear inehes of milling. The cutter had an aver- 
age wear land of only 0.005 in. at the conclusion of 
this run. 


FASTER SURFACE SPEED 

Another example of HSS cutters at elevated rates 
is in slab milling high-carbon tool-steel racks. For- 
merly, this was done at 115 sfpm and 5% ipm feed 
Conventional milling was used and the racks wert 
held in a vise, two at a time. 

This setup was changed so an 8-tooth, 3-in.-dia 
cutter 4 in. wide was used, having 10° radial rake 
and 30° spiral. This cutter was operated at 134 sfpm 
with 14-ipm feed rate-advance of 0.010 in. per tooth 
Climb milling was used and three racks were 
clamped in the vise at one time. Approximately 8'%4 
cu in. of material were removed per minute and 
84% hp were consumed in taking the cut. Finish was 
improved and cutter life increased. The production 
gain is obvious. 

Satisfactory milling at higher rates requires some 
attention to setup; merely stepping up feeds and 
revolving the cutter at a faster speed do not assur 
success. In milling these steel racks, for example 
the machine was originally operated without the 
outer supports. Only one arbor yoke was mounted 
on the overarm and this was not located to the best 
advantage. Coolant flow was aimed in the general 
direction of the cut; what did not run off at the side 
before it reached the cutting zone was of some 
benefit, a condition encountered all too often 

To utilize the higher rates, the setup was improved 
Two arbor yokes were applied and the outer brace 
was Clamped in position to lend rigidity to the cutte 
Also, the coolant nozzle was placed on the cutting 
ide to be close to cutter and work and delivers a 
generous volume of coolant at the cutting zone. (In 
some operations it is advisable, or essential even, to 
apply coolant to both sides of the cutter, and in all 
cases it is important that coolant nozzles distribute 
the fluid over the entire width of the cut. Less will 


starve” the operation; more may create a de- 


ficiency of coolant where it is needed. When copiou 


ipply of coolant is applied at high spindle speed 
it is imperative to have it fully flowing at the time 
when the cutter enters the work, for even at thi 
point the momentary lack of sufficient coolant can 
cause cutter failure. Thermal shock caused by apply 
ng coolant to a hot cutter, after cutting is started 
is also detrimental to the tool. It also becomes e 
sential to enclose the cutter to prevent coolant fron 


being unduly sprayed around the area 


HIGH RAKE, LESS POWER 


Increasing the rake angle of cutters can show 
avings in power. Cuts have been taken on SAE 
1021 steel bars, 140 Bhn, 1 in. wide, \%& in. deep, and 
15 in. long at 428 sfpm, climb milling with 54-ipm 
feed—0.0124 in. advance per tooth. The cutter used 
had relatively high rake of 25° and a 20° axial rake 
When the run was terminated at 78 cuts, the cutte: 
was in good condition with a wear land of only 
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REAMING the two holes in this Dural casting required 10 to 25 min 
per pc. A 32 mu-in. rms finish, together with a diameter and 
alignment tolerance of {0.005 in. and —0.00005 in., required 5 
reamers in steps of 0.0005 in. Now, honing and gaging are com 
pleted in a total of 5 min. per pc 


0.018 in., so only a nominal amount of stock required 
removal for resharpening 

This cutter, at the end of its run, consumed ap- 
proximately 634 hp in removing 6%%4 cu in. of mate- 
rial per minute. The identical run, made with a 
similar cutter having 10° radial rake and 30° axial 
rake, raised power consumption to 8% hp, or ap- 
proximately 30° more than that required for the 
high radial rake cutter. Generally speaking, changes 
in axial rake show no advantage in power saving, 
but increased spirals do provide smoother cutting 
and less chatter 

On another job, feed was increased from 7 ipm to 
22% ipm. Thus cutting time was slightly in excess 
of loading time and the operator could load com- 
fortably while cutting took place. However, it is 
important to realize that increases in feeds are in no 
sense directly proportional to the production in- 
crease. Handling and loading, without special fix- 
tures for automatic loading and aids in handling, 
usually require a fixed unit of time. Handling i 
frequently the weak point in a tooling setup. Al- 
though cutting rate may be increased several time 
no such increase is reflected in production rate. O1 
extremely long production runs, that warrant the 
cost of expensive tooling, sizable production in- 
creases are frequently possible. Machining time is 
receiving a lot of attention. Reductions in handling 
time often will give greater output than increasing 
feeds and speeds. 

A hydraulic head, of Nitralloy G, required five 
passes with carbide to produce the necked portion, 
then broke down the tool in one hour. Apparently 
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the aluminum in this Al-Cr-Ni alloy cuts clean until 
the sharp edge is worn from the tool, then it work- 
hardens directly ahead of the toolbit. An interrupted 
cut at the start caused rapid toolwear. Then a high 
rake toolbit of “Congo” (in the M-6 group) tung- 
sten-molybdenum-cobalt super-HSS_ solved the 
problem. With 0.004-ipr feed, 1%-in. depth of cut 
across corners and 90-sfpm speed, this tool operated 
for 16 hr and showed no visible wear. If the piece 
could be gripped securely, a deeper cut could be 
taken. Cutting took 50% less power than with con- 
ventional carbide tools. This super HSS tool must be 
very exactly heat-treated to R,. 64-66. Rake angle is 
30°; front and side clearance angles are 8° each 

Detroit reports that speeds of machining lines 
and of special transfer or shuttle machines (auto- 
mation) are currently limited by permissible ma- 
chinery speeds, particularly drilling speeds—just as 
in automatic lathes and screw machines. Several 
manufacturers are producing high-speed drilling 
machines for cast iron, using special heavy-duty 
carbide drills. One of these machines is said to have 
reached a speed of 1 in. per sec with a %-in.-dia car- 
bide drill. It, of course, had coolant feed holes and 
a 15° helix. 

Carbide slitting saws are being operated at speeds 
from 150 to 5000 sfpm, and feeds from 2 to 300 ipm, 
with chip loads as high as 0.010 in. per tooth 


How Increased Feed Affects Production 
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Production ratio (upper figure) and feed ratio (lower 
figure) between high-speed and normal milling on the 
same job, with the same loading time. Normal milling 
is 1 in each case. “Total Time” is floor-to-floor time per 
piece; “Cutting Time” is the time the machine is in feed. 
For example; With normal milling CT/TT = 0.7, and in 
high-speed milling CT/TT = 0.2. At the intersection of 
these two columns, the feed for high-speed milling is 
91/3 that for normal milling, but net production is only 
22/3 times that for normal milling 
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One automotive manufacturer has set up an SAE 
1010 or 1020 job on a boring machine at 1600 sfpm, 
with 1/32-in. cut, another has increased power of 
a 15-yr-old engine lathe from 15 hp to 40 hp and 
is turning steering knuckles at 1400 sfpm. 

Gun drilling has recently been revived in terms 
of high-speed machining and offers great promise 
for the immediate future. With a properly selected 
coolant and correct drill angles, speeds seem to have 
no limit—except for the power of the tool. Feed per 
revolution is the critical factor, and work or drill 
may be turned. 

One such drill, made by Eldorado Tool & Mfg Co, 
Milford, Conn, drilled in one case at 1190 sfpm in 
steel, compared with a recommended top speed of 
390. Tool life and surface finish of work were much 
improved. Some drills have carbide tips and carbide 
wear-strips, others have solid carbide ends. While 
the material drilled in this case was AISI 52100, 
having something less than first-class machinability, 
results were excellent. More machinable materials 
are drilled even faster. Only Hastelloy and some 
other high-temperature alloys give trouble and this 
is being overcome through new designs 


GUN DRILL 11 IPM 

An interesting gun-drill setup utilized a Heaid 
Borematic for which Heald built a high-speed hollow 
spindle and packing gland. A separate fixture was 
built which contained a Jacobs Rubberflex collet 
and chuck, plus a starting bushing for the drill 
The fixture was placed on the machine and the collet 
aligned with the spindle. After the machine was 
equipped with a high pressure oil pump and a heat 
exchanger for the coolant, a 0.3439-in.-dia gun 
drill was mounted in the spindle and a 6-in. length 
of naval bronze, %-in. OD was mounted, stationary, 
in the collet. 

With the drill rotating at 12,600 rpm and a feed 
of 0.0011 ipr, the hole was completed without diffi- 
culty at 13.86 in. per minute. Oil pressure was 550 
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psi. Finish in the holes, as drilled, was 7 to 8 mu in 
rms. Belt slippage necessitated reducing the speed to 
10,000 rpm, but at that speed (1l-ipm feed) thou- 
sands of pieces were completed. Only one drill was 
broken and scrap was considerably less than 1% 
This setup is now operating satisfactorily at 15,000 
rpm, or more than 2453 sfpm 

Many drilling machines are not husky enough fo: 
carbide and some production setups cannot handle 
them. Further, drills or reamers must have strength 
and toughness, yet hold an edge. In these cases the 
super-high-speed-steels may prove to be the answer 
Union Twist Drill, for example, has developed drills 
and reamers in T-15, M-3, and M-4 alloys that give 
double to ten times the production of ordinary HSS 
There are high-carbon, high-vanadium, HS steels 
which are very hard as well as very tough. Such 
tools, with hardnesses up to R,. 67-69, have very high 
abrasion resistance, hence make excellent reamers 
for highly abrasive materials like stainless steel] 
Breakage of small drills is reduced and a keen cut- 
ting edge is retained longer, hence machine torque 
does not build up to a danger point. These alloy 
drills average 50% improvement over HSS for cut- 
ting cast iron, because of their abrasion resistance 

Some typical jobs with super-HSS include: 

Drilling 17/32-in. holes in a lathe bed, speed wa 
increased 30% with T-15, feed increased to 0.011 
ipr; gave a total improvement of 9 to 1 over HSS 

In drilling a 29/64-in.-dia hole in 52100 (1.1-1.2C 
1.C Cr) bearing steel, a cobalt drill produced 45 
holes, then went oversize. A T-15 drill, after 135 
holes, was still exactly on size 

A T-15 dovetail cutter showed 2 to 1 improve- 
ment over HSS for machining a very hard alloy steel! 
turbine body 

An M-4 cutter has proved far superior in cutting 
highly abrasive graphite bronze. 

T-15 hobs in one of the auto plants have halved 
regrinds, and in other cases permit roughing and fin- 
ishing without hob regrinds 
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Carbide tools have but one essential reason for 
being: longer tool-life. No matter what the applica- 
tion may be, whether in a milling cutter, a reame: 
a broach, a simple turning tool, or a die, that is the 
purpose. If there is no need for improved tool life, 
there is little reason for using carbide. However, the 
amount of tool-life gained, or the direction in which 
tool-life is improved, as a deciding factor for o1 
against the use of carbide, is entirely dependent 
upon the specific application for which the carbide 
s intended 

Carbide may be necessary where, as a form-mill- 
ing cutter, one tool will complete all of the slots 
in a titanium turbine-bucket wheel while the best 
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HSS cutter has a tool-life span of only one slot o 
less. An entirely different application might increase 
the time between grinds only slightly, but produce a 
much better surface finish or permit much highe 
feeds and speeds. On the other hand, a carbide di 
that will produce ore million pieces without re 

harpening may not be practical if only 50,060 piece 

are needed. In other words, apply carbides according 
to the specific conditions of the individual job. Ther 


consider these conditions at every step of tool] design 


EFFICIENCY, OR JUST TOOL LIFE? 


Carbide tools have a definite place in manufactur- 


ng. If you select them merely to increase tool life 
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without changing present speeds and feeds, maxi- 
mum efficiency is not achieved, but they may oper- 
ate satisfactorily. Carbides applied to produce 
maximum metal removal are a different story. Cer- 
tain conditions must be met before the tools will 
perform at full efficiency. The machine must have 
power, strength, and rigidity to stand the speeds and 
feeds required for the tool. This means a machine 
designed to minimize vibration and able to provide, 
and withstand, three to four times the horsepower 
ordinarily required by HSS tools. In some cases the 
tool arrangement will differ from the conventional 
HSS setup. 

For instance, if you want to cut off or form a 
piece, and the tool happens to be straight (similar to 
a cutoff tool or wider), you should provide two 
tools coming in from opposite directions so that 
they help each other break the chip. One tool will 
be slightly in advance of the second tool and cut 
only in the center. The second tool will follow the 
first and cut on both sides. Thus, three chips are 
formed and these will clear the groove. If only one 
of these tools is used, at a depth of about %4-in. the 
chips will bind on the sides and break the tool 

One company is machining CI successfully at 375 
sfpm and 0.010 in., or more, feed. The tool is de- 
signed to cause the “chips” to break from the work 
behind the cutting edge, thus avoid chipping or wear 


CAUSE AND EFFECT 


Carbide reamers are often used in combination 
with HSS tools. Tool life is increased and accuracy 
is held very successfully. Carbide twist drills are 
largely in the experimental stage and are only avail- 
able in large-size core drills. These are very good 
for drilling CI; also brass, aluminum, and other non- 
ferrous metals. Steel drilling has not been quite so 
successful. Carbide-tipped gun drills have upped 
production rates tremendously. One shop is gun- 
drilling a %-in.-dia hole in B-1113 steel at 7200 rpm 
and 10-ipm feed. Finish in the hole, as drilled, is 
very smooth. Carbide chasers for diehead threading 
are also in the experimental stage. Breakage is still 
a problem and the tools are very expensive; however, 
they are successfully threading nonferrous metal 
at very high speeds and with long tool life. Steel 
bars are chased with a l-in. 8-thread at 2000 rpm, 
but machine condition and diehead operation must 
be ideal. 

More and more milling cutters are being used with 
inserted carbide teeth. Here again, spindle construc- 
tion in the machine must be strong enough to 
eliminate vibration during heavy cuts, and able 
to transmit the power for those cuts. When machin- 
ing stainless steel, for example, a moment's hesita- 
tion or stalling of the cutter will often permit instant 
workhardening at the chip-tool interface and the 
following tooth will break or be chipped. 

Forming tools, whether circular, dovetail, or flat, 
are also made with carbide. These are most success- 
ful on abrasive metals such as aluminum or silicon 
bronze. However, they are costly, and complex forms 
require high production to be practical for use on 
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steel. “Green” carbide cutting may decrease this 
cost. 

Carbide tools are used to great advantage where 
simple forms can be applied. Simplicity and unit 
construction to permit sectional replacement should 
be a primary consideration in tool design. Shaft 
turning is a very successful application of solid car- 
bide tools, provided that the machine is adapted for 
the work. However, if different diameters must be 
turned at the same time, the surface speed on the 
large diameter will be successful, whereas the sur- 
face speed on the small diameter is too slow. To 
counteract this, combinations of tools are used to 
turn the large diameters with carbides and the small 
diameters, or bores, with HSS tools. Another answer 
to this is the contour-turning lathe which uses a 
single tool and maintains constant surface speed by 
varying rpm to suit diameter. 

Generally speaking, alloy steels are more suc- 
cessfully machined with carbides than are carbon 
steels, but improvements in design of tools and 
grades of carbide are rapidly overcoming many of 
these difficulties 














- No.5 morse * 
Y° foper shank 





p80ck -up washer- 
| Oash NaZ25 








{ 
| “O"ring leather 
/ 


/ ° 

| | 7 Oil they 

| | and$-/8NPT top 
/ 


eae ae a MD ce sis santo eaten te eth ete noel 





Wosher equi- space 
\ Snop ring 


&, 
No.2 morse taper 


COOLANT-FEED ADAPTER is used when gun drills are applied to 
standard machine-tools, such as lathes and drillpresses. This is one 
of many simple designs possible. Drill socket should be burr-free and 
a good fit to prevent oil leakage, yet not hinder drill rotation 
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GUN DRILL CUTTING ANGLES vary with materials and with drillmaker’s preferences. Angles 
must approximately balance cutting thrust and distribute it to drill bearings, thus cause drill to 
follow straight path. Angles also influence chip form, so important to getting chips out of hole 


Some typical examples of carbide tooling are: The 
four grooves in a V-belt sheave are cut simul- 
taneously in 3% min. to 15/16-in. depth. Material 
is CI. Two gangs of carbide-tipped tools, roughing 
and finishing, are set up on opposite sides of the 
blank casting, which is mounted on a special arbor 
fitted to the milling machine spindle. Roughing tools 
are inverted and cut straight-sided grooves to the 
required depth; are backed out to advance finishing 
tools. Spacers between the tools round off the outer 
ends of the vees. The finishing tool bottoms in the 
groove but does not cut at the bottom. Chip load is 
0.010 in. at 210 sfpm. Feed is % ipm and machine 
provides 30 hp. No coolant is used and 30 pe are 
produced per grind. Originally, this operation re- 
quired 29 min. per pce on a boring mill. Production 
gain is better than 8 to 1. 

Cutting at 2000 sfpm and feeding at 90 ipm, an 
8-in. dia angular facemill composed of 10 solid car- 
bide blades gives excellent tool-life. Chip space is 
provided by a rounded flute design and a wedge 
retains each inserted blade from behind. Depth of 
cut is limited only by the tooth length and the avail- 
able hp. 

For heavy production slot milling up to 30 hp, 
3-blade flycutters are very satisfactory. A cut 2% 
in. wide and 0.250 in. deep in SAE4340, 220 Bhn, 
is produced at 410 sfpm and feed of 20 ipm. Three 
solid carbide blades are held by one conical wedge 
A chip flute in front of the teeth prevents chip 
interference and the corner angle on the blade tips 
can be ground straight or to the required angle 
Negative radial rake angle is used. 

A carbide hob provides solid carbide insert strips 
clamped between two screwed-on end plates. Pre- 
cision CI change gears are climb-hobbed with a 
hob-spindle speed of 450 rpm, using a 4-in., 10-gash 
carbide hob 2 in. long. Feed is 0.060 ipr. Face gears, 
12DP x % in., are hobbed to full depth in one pass 
without coolant. 2300 gears, cut two at a time, were 
completed with one hob and then only 0.010 in. was 
ground off the cutting faces to resharpen the hob. 
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A minimum bearing area of 95% between slot and 
carbide strip is considered essential 

A finishing broach for an engine block and cylin- 
der head is composed of 12 solid carbide strips. Seats 
are stepped to permit 0.019 in. of metal removal pe! 
tooth. A wedge under the carbide compensates fo! 
grinding. Surface broaching replaces milling to com- 
plete an operation in one pass, thus save consider- 
able time. Solid carbide broaches are very expensive 
and easily damaged beyond usability, but inserted 
blades or solid segments are frequently practical 
can be individually replaced if damaged 

Stapling machine anvils were designed with solid 
carbide inserts after extreme wear on HSS anvil 
necessitated constant replacement. These anvils were 
till in perfect condition after 14 yr of constant use 

“Soft” carbides can be used with considerable 
success on old or underpowered machines, as well 
as to provide a material for interrupted cuts and 
imilar hazards. Because they are “tougher” than 
the more conventional forms, soft carbides are ex- 
cellent for instruction; for breaking-in operato! 
inexperienced with carbide. These tool material 
offer a speed and feed range above that obtainable 
with HSS tooling but not as high as accepted car- 
bide practice. Grade K1 is suitable for machining 
workpieces containing inclusions, difficult interrup- 
tions, and lack of rigidity. It can be sucessfully used 
at speeds from 80 to 125 sfpm with feeds up to 0.062 
ipr or stroke 

Steel liner plates were originally planned with 
HSS tools cutting offsets 9/16 in. deep x 1% in. wide 
on the sides of six 32-in.-long pieces lined end to 
end on the table. The machine was a 50-yr-old, 
manually fed planer with a top speed of 40 sfpm 
With this speed and a 1/64-in. feed, planing the 
offset on only one side of six plates took 40 min 
Now, retooled with K-1 carbide, the same operation 
is completed in 7 min; operating at 40 sfpm and 
3/32 in. feed. 

Cylindrical carbide bits, in standard grades, re 
duce downtime and lengthen too! life because tool 
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can be rotated as edges wear, to provide a new 
cutting area. 


ABRASIVE BELT GRINDING 

Within a comparatively few years abrasive belt 
grinding and polishing (the latter to a 3-mu-in. fin- 
ish) often called “sanding,” have been developed 
for two purposes: 

1. Finish machining of castings, die castings, forg- 
ings, weldments and plastics, some of which are 
worked on special machines to extremely close 
tolerances. 

2. The production on metal articles of a finish that 
is satisfactory as it stands, or reduces the extent of 
polishing required. Censiderable economies in pol- 
ishing often result from prior application of the 
faster-cutting abrasive belt. 

In machining applications, dimensional control is 
readily obtained for flatness, thickness, parallelism, 
taper, and contour. Because setup time is small, and 
fixtures are either unnecessary or very simple, the 
job can often be processed on an abrasive belt 
grinder in less time than is required to set up an- 
other machine-tool. Furthermore, the fast-traveling 
abrasive belt removes a sizable amount of metal per 
unit of time. Some abrasive belt setups compare 
favorably with grinding wheels. 

Present machining allowances on many work- 
pieces favor the use of abrasive belt grinding as the 
sole finishing operation on many surfaces. For ex- 
ample, small iron and steel castings are currently 
produced with 1/16-in. finish alowance; large pieces 
with %-in. allowance. Die castings and _ plastic 
articles are made to much closer allowances, some- 
times only a few thousandths of an inch. This quan- 
tity of material can be removed in seconds—and 
abrasive belts lend themselves to mechanical work- 
handling. 

Net grinding time (work contact with belt) for 
flat surfacing operations is 10 to 30 sec per cycle, 
and is the same whether one or several pieces are 
held against the belt at the same time by means of 
a fixture. An automatic centerless abrasive belt 
grinder will process between 1000 and 3000 pe per 
hr. Work held between centers may be ground at 
rates between 400 and 800 pe per hr. ‘“Tool cost” per 
pe is relatively small. Belt life of 4 to 8 hr on an 
operation is not unusual and the belt may then be 
down-graded to a semi-finishing or a finishing oper- 
ation. Either flat surface or cylindrical grinding can 


be done 


CUT DEBURRING 50°. 

A small belt-grinding attachment is available for 
application to drillpresses, lathes, milling machines, 
and similar rotary tools, as well as for use as a port- 
able hand tool. It can also be used on a bench grind- 
er by removing one wheel and replacing it with a 
driving pulley. For an operation like drill grinding 
and sharpening, this tool is said to materially out- 
perform conventional shop grinding wheels. 

One large aircraft company reports that one hori- 
zontal and one vertical abrasive-belt machine have 
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cut deburring time 50%, and the ultimate expected 
reduction is 65%. 


NEWER CUTTING METHODS 

While metals and ceramics are still necessary for 
cutting, some new developments using electronics 
or ultrasonics are tremendously increasing the rate 
of metal removal. 

Electrolytic machining, a giant step beyond the 
tap disintegrator, offers a tremendous potential fo1 
the future. There are a number of variations in 
technique, but a recent test is a good case in point: 
Carbides were ground six times as fast, with less 
than 1% diamond wheel wear, when the metal 
bonded diamond wheel was electrolytically assisted, 
as was possible with conventional grinding using 
resinoid-bonded wheels. Test conditions were identi- 
cal. Wheel wear was 0.00006 in. per in. of carbide 
removed when 290 amps was used in a 5% solu- 
tion of sodium nitrite. It was 0.008 in. per in. of 
carbide removed with the resinoid-bonded wheel 

Ultrasonic machining uses high-frequency vibra- 
tion, far above the audible range, and low amplitude 
to accomplish its work. A soft tool having one end 
shaped to the desired contour is vibrated against 
the workpiece while a mixture of finely divided 
abrasive and water flows around and under this 
end of the tool on top of the work. Under light but 
continuous pressure the tool sinks into the work- 
piece, which may be tungsten carbide, titanium car- 
bide, zirconium boride, hardened tool steels, molyb- 
denum, Alnico, or other metals, as well as non-metals 
such as diamond, quartz, aluminum oxide, flint, 
glass, or boron carbide. Rubies for jewel bearings 
and germanium for transistors are sliced as readily 
as ordinary materials are conventionally machined 
Carbide dies can be cut from the solid, rather than 
made in the inherently weak sections usually re- 
quired for diamond-ground complex shapes. 

Soft materials like plastics or lead are not suited 
for machining by this process because they tend to 
absorb the abrasive particles rather than to chip 
under their impact. 

Roughing operations normally provide accuracies 
of 0.002 in., using 280-grit boron carbide. Finishes 
are approximately 25 mu-in. rms. Higher accuracies 
and finer finishes are achieved with finer grit sizes; 
polished surfaces with 1600 to 2200-grit Norbide in 
paste form 

Cutting rates vary with the material being cut, 
the volume of material removed, and the power of 
the machine. A ‘s-in.-thick carbide drawing die foi 
producing 6-fluted splines was made in 3 min. with 
a spline (of the type desired from the die) used a 
the tool. 

Axial serrations 0.931 in. deep were put In a car- 
bide knurling roll, 34-in. dia by *s in. long, in 26 
min. The tool was a simple soft steel sleeve with 
matching serrations in the bore. Previous time fo! 
this job was 30 hr 


Curved holes and threaded holes are readily cut 
because the force follows the curve, or thread, to 


drive the tool in the direction of the curve 
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ATTACHMENTS AND ACCESSORIES 
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HAND-INDEXING TILTING FIXTURE on miller holds one piece. Fix 
ture is designed to hold two different parts with two forms for each 
part. With a 2-in.-dia formed HSS cutter at 195 rpm and 3-7/16 ipm 
feed, 17 pe per hr are machined complete with 5 splines on two 
shoulders and 13 pc per hr with 5 splines on three shoulders 


One of the more important phases of tooling is the 
proper application of accessories and attachments 
This equipment is available for use on all machine- 
tools and will greatly facilitate versatility and pro- 
ductivity. There are so many of these tools on the 
market that it would take volumes to describe them 


and, while there are variations in design and func- 
tion, applications are in many cases similar for ma- 
chine tools as different as lathes, grinders, and drill- 
presses. Individual setups should be discussed with 
sales engineers or machine-tool manufacturers. Au- 
tomatics probably have more accessories and at- 
tachments than any other machine tool, hence they 
give a very broad picture of what can be done. Re- 
viewing these tools will help you to plan similar ap 
plications on other machines. 

Automatics are commonly usec to mass-produce 
an object in the shortest possible time. There ar 
two distinct styles of machine: The “bar” design 
built to produce pieces from a solid bar, and the 
chucking” machine, used to machine unit piece 
uch as forgings and castings. These machines may 
have a single driving spindle or as many as eight 
spindles. Of the multi-spindle group, the six-spindl 


machine is probably the most common 
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VERTICAL SLIDE ATTACHEMENT leaves both cross-slides, on screw 
machine, free for other operations. Part requiring three evenly spaced 
radii along turned body of piece is done in one operation by turret 
milling attachment using three small endmills. Similar attachments 
are available for lathes 


As the automatic is designed for quantity output 
it is imperative that as many operations, and if 
possible all of the operations required to complete 
the piece, be done in one setup. To achieve this ideal 
many standard and special attachments have been 
designed to increase production, improve finish, de 
crease tool wear, and perform econdary” opera 
tions otherwise done at the expense of adding time 
machine investment, and more floor space 

The automatic is one of the most versatile ma 
chines, and no operator can fully utilize its potential 
efficiency without a broad knowledge of these extra 
devices. Some of the more popular attachments are 
described here, but it is impossible to cover all of 
the modifications possible in standard equipment, o 
the tools developed by machine builders for strict] 

ingle-purpose usage 

Workloaders are used to eliminate manual loud 
ng of the fixture, chuck, or collet. As the machine 
cycle is usually very rapid, the fastest manual load 
ing of work would require stopping the machine, o 

lowing the cycle, to enable the operator to insert 
he work. To avoid this condition, workloaders ars 
lesigned to load the pieces automatically at a pace 


timed to the established machine cycle. Selection of 
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AIR FEED-OUT DEVICE on automatic eliminates the need for stock pushers. With air turned on, machine 
will feed out whenever collet jaws are opened and until supply of stock is exhausted from the stock reel 
tubes. This method is faster and will handle work of greater length than mechanical feed out arrangements 


“PORTABLE” SHAPER indicates 
value of moving machine to job 
when workpiece is massive or 
clumsy. Special shaper was built to 
machine two surfaces on inside of 
welded steel bases for gun-mounts 
This machine is arranged to drop 
directly in locating-pin holes on 
the work. Eye-bolts are provided 
to permit crane-lifting the unit into 
position 
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the proper method is determined by the machine de- 
sign, the shape of the part, and the form of the raw 
stock. 

Chucking machines use single and double maga- 
zine feeds, side-slide magazine feeds, chain maga- 
zine feeds, hopper feeds, and drum feeds. Magazine 
feeds often provide for both loading and ejecting 
the workpiece. The double magazine feed supplies 
two pieces at a time. It is used, for example, when 
a piece can be completed on three spindles of a six 
spindle machine. Duplicate sets of tools are ar- 
ranged at spindles 1, 3, and 5, and at 2, 4, and 6. 
Then pieces are placed at 5 and 6 and completed 
simultaneously. Chain feeds are usually most suit- 
able for odd shaped pieces that do not lend them- 
selves to the plain gravity-fed hopper design. Hop- 
per and drum feeds work best with parts such as 
piston pins, valve guide bushings, and similar regu- 
larly formed work. Parts may be fed through the 
spindle or directly into the chuck at the front. Drum 
feeds of the revolving design usually operate on the 
cross-slide. 

Bar machines have larger workholders, but they 
are less complicated in variety. These are the can- 
non-like tubes which extend out behind the head- 
stock to support the bars as they are rotated during 
machining. Units of this kind should be designed to 
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PRODUCTION MORE THAN DOU- 
BLED when square-shank screws 
were riveted to insulator bases 
with a hydraulic press and a rotary 
index table feed. Output jumped 
from 700 to 1500 pe per hr when 
tooling was changed from hand 
loaded single - cycle mechanical 


press to automatic cycle shown 


prevent the bars from whipping as they turn. A 
stock reel is also used with multi-spindle machines 
to revolve the cluster of tubes in unison with the ro- 
tating workhead and all of its spinning drive 
spindles 

Either kind of workloader can be operated in a 
number of ways, all timed to the machine cycle, in- 
cluding: mechanical takeoff from the machines, air 
devices, hydraulic feeds, and electrical feeds. Bar 
machine feedout must be positive and accurately 
timed. 

Workholders are used to support and position the 
workpiece during machining, and consists of fixtures, 
chucks, collets, and arbors. Fixtures and chucks, 
often with special jaws, are used to hold both regu- 
lar and irregular shapes. Collets are usually used 
for regular shapes—round bars, squares, hexagonals, 
etc. However, collets can be placed eccentrically in 
a 'ylock to turn forms such as crankshaft, or other 
non-concentric work 

Arbors are used to hold hollow or tubular pieces 
They may be inserted into the pieces before placing 
them in the machine, in which case a large number 
of arbors are needed in the required size, or an 
arbor may be mounted on the machine and the 
pieces fed onto it. 

Indexing fixtures are used to provide variable po- 
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SPECIAL PURPOSE FIXTURE utilizes two machine-tools as integral parts 


Two comparatively 


small operations on a large piece can be done simultaneously with quick setup. Operation 
previously was done on a large planer; incurred considerable cost in setup and operation time 


sitioning of parts relative to tools or work spindles 
These can be used directly on the work-turning 
spindles to locate the part for angular holes, or to 
hold the part stationary for milling or slotting at a 
positive location. 

Pick-off attachments are actually work-unloaders, 
and are either plain to support the piece during cut- 
off and thus provide a burr-free edge, or with a back 
finishing slide for chamfer, counterbore, or other 
operations to avoid rehandling work 


COOLANT introduced through 
grinding wheel reduced former 
sharpening time for this die by 
70% and minimized trouble from 
wheel, cracks, or changes in steel 
structure 
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Turning, on an automatic, is a very useful and 
important function. It should not be overlooked nor 
underestimated. Automatics are not, by any means, 
strictly end-working machines. Most turning tools 
and attachments are mounted on the side slides. For 
the general run of jobs, carbide tools are most 
practical. 

Taper attachments are available, operated mechan- 
ically, which will advance or retract the turning 
tool to cut a taper on shafts or other workpieces 
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Form-turning attachments are designed to finish 
a form-contoured or irregular surface—in one cut, 
rather than use a single-point tool to trim it out 
These tools are made in many shapes, and adapters 
permit their use at a number of locations on the 
machine. The most common are dovetail, flat, and 
circular holders, but there are also bit holders, and 
other devices for special applications. For turning, 
there are roller, knee, and auxiliary knee turners in 
a variety of shapes. Along with these come the 
chamfering tool holders and a number of devices 
for using facing tools. 

Some parts must be supported during cutting, 
hence two- and three-roller supports are used much 
like the follower-rest or steadyrest on a lathe 

Shaving-tool holders also permit application of 
this method to “automatic’ 

Swing recessing attachments are designed to 


’ 


operation 


mount on the end tool slide or on the side slides 
to automatically recess the part as it rotates. These 
eliminate the need for a secondary recessing opera- 
tion or for slowing the machine to permit standard 
tool recessing. 

Drilling is an extremely important function of 
the automatic. The ideal condition is to rotate the 
drill at the proper surface speed for drilling, while 
rotating the work at the required cutting speed for 
its diameter. 

To accomplish this feat, many devices are avail- 
able. Some of these take their power from the ma- 
chine drive while others use auxiliary power. Drill- 
heads and units are built for differential, accelerated, 
and synchronous spindle operation. Synchronous 
spindle attachments can be used to drill an eccentric 
hole in the end, or the side, of a piece 
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While the drill spins, the drillhead rotate 
synchrony with the work spindle, hence, relative t 
each other, the two are stationary. Reaming ts als 
done with these tools, as is trepanning. Deep-hole 


drilling can be timed to the machine cycle by drilling 


part of the hole at one station and completing it 


at the next (two drills). Multi-spindle drillheads are 
used to produce a number of holes in a piece at one 


time 
CONSIDER THREADING ATTACHMENTS 


Threading of all kinds is regularly done on auto 
matics. Diehead chasing and tapping are the mo 
common methods, but for greater accuracy a lead 


’ 


screw attachment is used. Thread rolling on the 
automatic is a newer method, but is rapidly finding 
many users. Some of these attachments are designed 
for mounting on the end tool slide; others fasten to 
the side slides, according to the job requirement 

Collapsible taps and self-opening dieheads should 
be used whenever possible, as these can be with 
drawn from the threaded work without reversing 
the work or tool spindle 

Another method to avoid reversal is the use of 
differential speeds. The tap or diehead is rotated 
faster than the work is turning, the difference being 
the proper tapping speed, until the thread is cut 
Then, the threading spindle } lowed below the 
work spindle speed, thus producing the effect of 
reversing the threading tool. By this differential 
method, right- or left-hand threads can be cut re 
gardless of the direction of work rotation. Lead 
screw-controlled threading should be done wher 
maximum quality threads are required 

A thread, or worm, generating attachment is used 


MACHINING 169 CONTOUR ir 
one continuous cut is accomplished 
with a swivel toolside set parallel 
to machine centerline. Round-nose 
tool starts at small ID and moves 
around to largest OD. Cross-slide 
feeds outward continuously at 
0.015 ipr. At this feed, contour 
easily is held within 0.003 in 
Templet is set at right angle to 
machine centerline Stylus and tool 
shape match exactly, and templet 


is same dimension as work 
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loader 


> 


HOURLY OUTPUT OF 200 AXLE 
SHAFTS per machine is obtained 
with this setup. At the “back- 
end” of an Acme-Gridley dou 
ble-end, 6-spindle chucker, the 
loader was refitted with a 
larger capacity bearing to meet 
service loads from picking up 
an axle shaft at 1000 rpm. Sta 
tion 4 has a three-roll steady 
rest to support spline dia while 
axle end is faced and cham 


fered 


— 
Fee a 


2 mate 
ee 


Trip for diehead 
4 


“FRONT-END” OF CHUCKER 
utilizes steadyrests at stations 
3, 4, and 5. At station 5 a 
limit switch with rod control 
must be tripped by the steady 
rest, indicating that it is in the 
‘out’ position, or indexing can 
not occur. Also, unless the 
telescoping steadyingrest is 
closed on the taper fit, tools 
will not advance to finish turn 
thread dia and pilot. Work 
unsupperted during turning will 
spring, possibly resulting in 
tool damage 


for this style of thread as well as for oil grooving 
It is suitable for threads with up to 25° helix angle. 

“Second-operation” attachments include those fo: 
side milling, combination cross-milling and drilling, 
internal recess milling, rotating end-slotting, bur- 
nishing, knurling, crimping, burring, and stencil- 
ing. Many of these operations would, normally, be 
done on another machine after the part left the au- 
tomatic, but they can be finished right in the ma- 
chine cycle. 


Clé 


The rotating end-slotting attachment makes it 
possible to cut a slot in a screw head or bar end 
without stopping the machine. This, again, is done 
by synchronizing the rotation of the milling head, 
while the cutter is turning, with the work spindle 
rotation. 

Marking the parts is also a tedious and time-con- 
suming operation; with a stenciling attachment, 
pieces can be marked as rapidly as they are pro- 
duced by the machine. 


1954 Production Planbook 
























































Tool ---*~ 
——_ 


1st Position 




















2 nd Position 





























Satety switch 


—=—— ~~ J00/ magazines 





3rd Position 








Sees 























4 


die head TRIANGULAR-INSERT CARBIDE 

‘ bits in quick-change holders 
are used for all turning cuts, 
except roughing and finishing 
the taper fit For the latter, 
two solid carbide tools are pre 


set in a holder that is readily 





4th Position 





exchanged when tool-wear 
limit is reached. Triangular bits 


provide six cutting edges to ex 





tend time between sharpenings 





HANDLING AND HOLDING 





Workhandling and workholding as a function of 
tooling takes place at or on the machine. It is an 
adjunct to the normal processes of materials han- 
dling but should not be confused with them. These 
functions, as was discussed earlier, are a major fac- 
tor in production cost; can seriously curtail the 
productive efficiency of a setup. Maximum speeds 
and feeds are only half of the problem. The othe: 
half consists of loading, unloading, and getting the 
machined pieces away from the machine. It is also 
important to hold the workpiece so that it will with- 
stand heavy cuts, high speeds, and distortion 
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An example of both handling and holding is the 
meter assembly line set up by Stewart Warner. An 
unusual conveyorized assembly bench 110 ft long 
and 48 in. wide, this unit provides 61 work stations 
33 on the prime assembly side and 28 for finishing 
and calibration. 15 flat-belt loops are vertically po- 
sitioned in a two-level series to divide the table 
lengthwise through the center. Each loop is equipped 
with sheetmetal containers designed to hold the 
standard meter frames. Belts overlap, above or be- 
low, at each end so that parts may be transferred 
from belt to belt at each work station. Assemblies 
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arrive at each work station on one belt, the opera- 
tion is completed, and they are placed on the other 
belt for transfer to the next station 

A hopper feed was hooked to a precision double- 
pindle grinder. Washers are dumped into the drum 
of the hopper, from which they are fed into a verti- 
cal trough. From the trough the washers roll into a 
special feeding device 

This feed consists of a pair of V-belts driven by 
i worm gear speed reducer and a variable speed 
drive. The belts feed the washers between the 
grinding wheels. Production rate is 200 pe per min, 
and the tolerances held are 0.0005 in. for flatness and 
0.001 in. for parallelism. When hand fed this ma- 
chine produced only 50-60 pe per min. Parts feed 
out into a box. 


AVOID MANUAL HANDLING 


A production increase of 20% is obtained by using 
i semi-automatic loader for parts like valve plug 
seats. The piece is put in spring clips and the loader- 
control handle manipulated to move the loader ram 
forward between the machine centers which then 
move in to grasp the piece, whereupon the loader 
ram retracts. After the automatic cycle, the finished 
workpiece drops onto a conveyor belt beneath the 
machine and is carried to a basket. This operation 
could be further improved by picking up the part 
mechanically from a rack or chute or, better still, 
directly from the preceding operation and, upon 
completion, mechanically transferring it to the suc- 
ceeding operation 

Automobile spindle locking bolts were form milled 
at a rate of 1300 pc per hr on a milling machine 


equipped with a magazine feed and shuttle fixture 


loader. Parts were clamped at the milling station 
by swing clamps. These clamps swing aside after 
the cut, the shuttle moves out of the way and an 
ejector pushes in six fresh pieces and pushes out 
the six completed pieces. Then the shuttle moves 
back to pick up six more pieces and the clamp locks 
the work in the fixture. Table movement controls all 
of these actions. 

Power holding is aimost always preferable to 
manual mechanical clamping, for production opera- 
tions. Depending upon the part, the operation, the 
setup, and available equipment, air, hydraulic or 
magnetic holding may be used 


MAGNETIC HOLDING 


A magnetic chuck 60 x 198 in. was installed on a 
planer, to plane rails. The operation formerly re- 
quired three men to set up and manually clamp the 
work. Now two men do the same job in half, the 
previous time. This represents a 66 2/3° reduction 
in setup time 

Another magnetic-chuck installation reduced 
milling time from 37 hr per unit to 2.2 hr, with 
greater accuracy and parallelism and a 62° reduc- 
tion in rejects 

Cutter blade production was increased 150°, when 
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the manufacturer installed magnetic chuck 
milling as well as grinding the parts. 

Vacuum, too, can be a useful holding means, « 
pecially for oddly contoured surfaces. A_ single 
vacuum chuck installation on jet-projectile-fin mil] 
ing reduced the setup time 55%. 

Rolls of cigarette paper are held by vacuum chuck 
as they are squared with carbide tools. Vacuum i 
especially to be considered for holding non-mag 
netic materials and thin sheets 

Another device for holding that is especially 
good for thin materials is double-coated adhesive 
tape (Scotch Tape Tissue No. 400). Using this ma- 
terial, a stainless-steel plate was held on a ma- 
chined block in shaper jaws and cut at 100 strokes 
per min, with 0.010 in. depth of cut and 0.010 in 
crossfeed per stroke. A soft-rubber part was turned 
without distortion when taped against the end of a 
soft steel bar held in the lathe chuck. Pressure from 
the tailstock forced the rubber against the tape dur- 
ing setup. Cut depth was as much as %% in. Best ap- 
plications for this material are surface grinding and 
light milling 


PNEUMATIC HOLDING 


Compressed air provides a very fast and positive 
clamping medium. On a heavy-duty miller, two fixed 
over-arm fixtures clamp small pillow-block castings 
for carbide face-milling the bottom surfaces. An 
individual control valve on each fixture permits 
loading one fixture while a part is being machined 
in the other one. Thus very little actual cutting 
time is lost. Clamping pressure is applied by the 
air cylinder through a cam lever working against 
a spring-loaded clamp slide. Clamp jaws can be 
changed to suit a variety of parts. Adjustable back 
stops locate workpieces against bolt bosses, and swing 
down into baseplate so part can be pulled directly 
from fixture for unloading. For loading, part is 
pushed into approximate position, then pulled back 
against stops and clamped. 

A similar setup on a drilling machine utilize 
fixtures which accept three different pump castings 
Each casting is securely located at an external load- 
ing station by a fixture which has a nest for a boss 
on the pump casting and a hydraulically actuated 
hold-down plate. On this multi-station machine 
435 pe are completed per hr 

Low-melting-point alloys also provide an excel 
lent holding medium for parts which must be ma- 
chined to close tolerances, especially parts having 
irregular surfaces and compound angles. A fixture 
suitable for the necessary operations is designed with 
a cavity to hold the piece, then the piece is external- 
ly positioned in the cavity and the alloy is cast 
around it. After the operations are completed the 
fixture is placed into a bath of boiling water and the 
workpiece is removed. This technique can be auto- 
matized to the extent that work is placed in fixtures, 
alloy is cast and chilled, machining is accomplished, 
and fixtures are unloaded without any manual 


handling 
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COOLING METHODS 


fF or many years the most popular shop method fo: 
determining optimum machining speed has been to 
select a speed just a little below that at which the 
tool burns out—or at which tool life is too short 
Thus, speed can be increased by using cutting ma- 
terials with greater red hardness: HSS, super-HSS, 
cast alloys, and tungsten carbide. 

Another way to increase speeds is to find a meth- 
od, or a better method, for removing the heat gen- 
erated during cutting, thus preventing the tool from 
burning or softening. This method may include new 
cooling materials, new techniques for delivering 
them, and better ways of keeping them cold. Efforts 
in this direction have added, to the old familiar oils, 
soluble oils, and plain water, sulfurized oils, special 
emulsions and solutions, other additives having spe- 
cial properties, even solids and powders. We hear of 
air cooling, mist cooling, jet cooling, no cooling at 
all, and even heating. Tests were made with ‘“‘deep- 
frozen’”’ workpieces, and the turning speeds possible 
were fabulous. However, to be acceptable, a method’ 
must be widely practical and readily duplicated 

It is not at all uncommon to change coolants and 
find that speeds can be increased and finishes im- 
proved to a large degree, but when the original ma- 
terial is put back into the machine there is no loss 
of speed, tool life, or surface finish. The answer is 
simply that the operation received attention that 
was previously necessary, but lacking. Tool angles, 
coolant delivery, feeds, speeds, and all of the other 
factors involved in machining were studied and 
properly applied. The new coolant merely brought 
these into focus. Perhaps only because it was clean, 
the new material did a better job. Nevertheless, 
there is usually one best coolant, and way to apply 
it, for each job. 

Three new methods are receiving a lot of atten- 
tion: carbon dioxide (CO:), high-pressure jet, and 
mist cooling. While CO» emphasizes the principle, 
all of these methods appear to be achieving success 
because they more efficiently remove radiated heat 
by offering a greater area of surface to absorb heat 
waves in the work zone. It is claimed that a large 
part of the heat generated by cutting is radiated 
from the source to the tool and work surfaces as 
well as to the surrounding air. The rest of the heat 
leaves by conduction. Radiation is rapid, equal to 
the speed of light; conduction is much slower and 
depends upon the material. Trapped air is a poo! 
conductor. Flowed-on coolants do most of their work 
by absorbing heat through conduction, then carry- 
ing it away. They also absorb some radiated heat, but 
a large part of this energy is reflected from the rela- 
tively unbroken surface of the flowing liquid. The 
minute droplets or particles of sprayed coolant, 
whether it be CO:, oil under pressure, or mist, pro- 
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vide a tremendously larger surface to absorb this 
energy. Although improved coolants are constantls 
being developed, major interest is in application 
using these materials more efficiently 

Carbon dioxide cooling utilizes pure, liquid CO 
transported from the source at approximately 850 ps 
through a control device to a jet. As the liquid CO 
leaves the nozzle, aimed at the target work area, it 
changes its form to a finely divided solid, then sub- 
limes to a gas and absorbs a tremendous amount of 
heat in doing so. 

An SAE 1029 sector gear, R. 27-32, was hob cut 
and spline broached using CO,. No burning resulted 
and chips did not weld to the broach. Hobbing time 
was cut from 14 to 8 min. and side milling wa 
changed from hand to power feed 

K-monel was cut at 390 sfpm with 0.021 ipr feed 

“Alloy 25” was roughed at 190 sfpm and finished 
to 15 mu in. rms at 275 sfpm 

Crucible Hy-Tuf, 495 Bhn, was roughed at 155 
sfpm and finished to 12 mu-in. rms at 440 sfpm 

High-pressure jets of oil (400 psi) are also doing 
some remarkable cooling jobs. The small, high-speed 
jet is applied under the cutting edge, into the wedge- 
shaped space between the side relief face of the tool 
and the rotating work. This space is from 0.000010 to 
0.000001 in. wide and resistance to flow is high, e 
pecially with the work side moving at 1.5 fps or more 
against the flow. Hence the need for high pressurt 
Jets larger than the gap between the heel of the too 
and the work strike the tool and are partiall) 
splashed away. On SAE 1020, SAE 3150, 416 Stain 
less, and AISI 3140, the life of 18-4-1 HSS tools wa 
increased an average of 20 times. Tool life was mor« 
than tripled when Inconel M was cut with carbide 

Mist cooling is becoming a surprisingly wide 
spread favorite, for a comparatively new technique 
Using an aerosol, or suspension of fine droplets o! 
fluid in a stream of compressed air, this technique ha 
proved successful for turning, milling, sawing, grind 
ing, drilling, tapping, and many other metalworkin; 
operations. Air pressures, thus far, range from 10 to 
50 psi, and fluid consumption is extremely low, on] 
0.61 oz per hr at 30 psi pressure through a single 
0.067-in.-bore spray fitting. 

Studebaker rough-turns forged SAE 4340 jet-tu 
bine shafts (285-321 Bhn) in two 3/32-in.-deep 
passes at 196 rpm, 0.022 ipr feed 

A single carbide-tipped tool is used to finish a 4% 
in. ID, 3-in.-deep bore, having 48 interruptions, in a 
stainless steel jet-engine diaphragm assembly. Piece 
is 350-360 Bhn. Depth of cut varies from 0.030 to 
0.060 in. With flood cooling three tools were needed 
to complete one bore. Using mist cooling, one tool 
completes the entire cut at 300 sfpm and 0.009 ip: 


feed 
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Each year = TOOL HOLDERS 
become more important to you 


E very rise in labor costs, every added tax, every overhead burden, every 
increase in cutting steel prices, every new, more costly machine tool, 
all increase the importance of ARMSTRONG TOOL HOLDERS to 
profitable operation. 
ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
absolute minimum —‘“‘Save: All Forging, 70% Grinding, 90% High 
Speed Steel.” 
ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 
to the selection and adjustment of the holder and cutter. 
The ARMSTRONG Thread- ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
ing Tool takes interchange- produce more pieces per hour per machine tool. 
able high speed steel ARMSTRONG TOOL HOLDERS are efficient for they embody a 
torm-cutters which require perfection gained by over 50 years of specialization in the development 
only flat top grinding to and refinement of tool holders. 
resharpen— always hold ARMSTRONG TOOL HOLDERS are inexpensive because they are 
their true thread form. quantity produced by modern methods, for a world 
market ...are used by over 96% of the machine Buy 
: shops and tool rooms... are carried in stock for ARMSTRONG 
Write for your convenience by all industrial distributors of TOOLS from your 
catalog consequence. Industrial Distributor 


ve 
ARMSTRONG BROS. TOOL CO. i215 w. armsironc AVENUE CHICAGO 30, ILL 
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Customized 
Abrasive Discs 
Fitted To Your 
Grinding Needs 


D a 





ys 
‘a 
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Gardner Abrasive 
Engineers —located in 
all principal cities 
will be glad to help 
you with all your flat 
surface grinding 
problems 


Send for Gardner Abre- 
sive Disc Guidebook 
for better surface grind- 
ing results. 





~ 
& : 
™ 
81A60-U11-B-1 -. 
F0922 10 
Fd 
é 
t 
“~ - 
~ 
« 


Gardner varies abrasive type, grain size and structure until you get the best 
abrasive to meet your job requirements. You get a Gardner Customized 
Abrasive that meets your needs for production, stock removal, finish, tolerance. 
Once your specific formulatior is determined, the card record goes into our 
permanent file. Grinding results on reorders will be duplicated because your 
specific abrasive formulation has been duplicated. 109A 


GARDNER MACHINE COMPANY 
410 Gardner Street - Beloit, Wisconsin, U.S.A. 





DISSTON. metal-cutting tools 


N practically every industry, wher- 

ever metal is worked, you'll find 
Disston metal-cutting tools in use. 
Users like them for their long-range 
economy and for their outstanding 
dependability. Yes, Disston tools 
are tops in the metal-cutting field! 


We know you will find them so, too! 
Your Disston Distributor will gladly 
arrange a demonstration of any 
of these great products right in 
your plant. In just a few minutes 
he can give you visual proof of the 
superiority, efficiency, and econ- 
omy of Disston metal-cutting tools. f oii rd 
Call him today! eS a> sa oe 


HENRY DISSTON & SONS, INC. See your DISSTON DISTRIBUTOR 


123 Tacony, Philadelphia 35, Pa., U.S.A. 


Branches: Chicago, Seattle, Portiand (Ore ) Vancouver (BC } 
Factories: Toronto, Ont., Canada: Sidney. NS W., Australia | 
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-» Norton can bring the 


“TOUCH OF GOLD’ 


to your grinding... 


“ 


Grinding, the most universal, 
most basic of all production processes, 
is the true “Touch of Gold” that increases the 
usefulness — and the worth — of every manufac- 
tured article. 
And here are four reasons why Norton will give your 
grinding the maximum “Touch of Gold”: 

1. Product Variety to make sure that you have the 
right kind and type of abrasive and grinding wheel 
for each job. 

2. Engineering Know-How in the field, backed by 
the extensive engineering facilities at Worcester, to 
make sure that the right abrasive or wheel specifica- 

tion is selected for each job. 

3. Research Ingenuity constantly at work in the 
largest and best equipped laboratories in the 

abrasive industry, to keep Norton always out 
front with new and improved products. 
4. Manufacturing Skill at the Norton abra- 
sive and grinding wheel plants to make sure 
that each wheel is madc right for its job. 


NORTON 


ABRASIVES 


| _ Making better products... 
| to make other products better 





How Yvour Norton DISTRIBUTOR CAN HELP 
YOU CUT GRINDING COSTS 


PRODUCT VARIETY 


You can be sure of minimum grinding costs when you go to 
a Norton distributor for your abrasive products. Because of 
the completeness of the Norton line he can furnish exactly 
the right grinding wheel or disc or segment or stick to do 
each job right. This means not only the right type of prod- 
uct but also right in abrasive and bond. And if it’s abrasive 
you use he can also furnish the right type for each job— 
whether it’s polishing, lapping, tumbling or pressure blasting. 


APPLICATION ASSISTANCE 


You can be sure, too, that proper selection will give you the full bene- 

fit of this product variety. The distributor will have a Norton-trained 

grinding wheel and abrasive specialist study your jobs and make cer- 

tain that you get the most effective wheel or abrasive for each one. 

And to assist him there’s the Norton abrasive engineer for the area 
plus the wealth of data and expe- 
rience at Worcester — all supple- 
mented by a vast library of know- 
how literature and films. 


LOCAL STOCKS 


When the correct abrasive products for your particular jobs 
have once been determined they are right at hand — on 
the stock shelves of your Norton distributor. And it's a 
stock that has been carefully selected to meet the par- 
ticular needs of your area. Back of this stock are those of 
the Norton branch warehouses in five important industrial 
centers plus the gigantic stock rooms at the mile-long 
Worcester plant — the world’s largest grinding wheel plant. 


WNORTOND 


ABRASIVES 














SAVE TIME 





PROLONG TOOL LIFE 
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REIFF & NESTOR 
COMPANY 


y , 
; j 
Philadelphia « Buflole « Cleve Tan Making Authorities 
land + Nework + Chicago f2 

* Detroit + St. Lowis + Mil- 

waukee + Bridgeport + Los 


Angeles + San Francisco 


Seeei ee hhh iaaens Weaeoua. 


& 


- 


4 


oe 


© 4-4-4 


io kn | we eee @@ 


524 


LYKENS PENNSYLVANIA 
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BarnespRri 


Honing Tools 


Increase Stone Life 200-500%, 
Remove Stock at New High Rates 


These new BARNESDRIL Honing Tools provide long abrasive 
stone life with stepped-up stock removal for savings in pro- 


Usable Stone Life 


duction time and tool cost. 


BAUNESDRIL General Purpose Type A tools use either con- 


ventional or the new Style A stones. The Style A stone offers Normal Life 


, : ; , ; ; Conventional Stone 
advantages in quick-mounting with maximum stone life and 


economy of replacement. 


For special purpose and high production honing, Type B and 
C Tools use a new BARNESDRIL Stone design with extra depth 
of abrasive. Stones are protected on the sides to full depth 
and furnish positive support at the cutting face for better 
drive, freer cutting action and minimum heat generation. 
Type B stones are quickly and easily inserted or replaced 


in metal holders by means of a simplified clamp lock. Type C 
stones do not require holders and are held in position in the Zz, 


tool by controlled friction. 


All three types are available with Mechanical, Hydraulic or Normal Life 


Electric Stone expansion. Barnesdril 
Style B and C Stones 
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NEW 


Plu gmatic Bore-to-Bore Sizin g 
Gauges Honed Bore Directly. 
Provides New Standard for 


Production Accuracy. 


BARNESDRIL design and development has also produced 
Plugmatic Bore-To-Bore Sizing, the most positive and accurate 
sizing method yet introduced. The entire sizing operation is 
now simplified and is not affected by eccentric or uneven stone 
wear. The Honed bore is positively gauged and directly con- 
trols the termination of the honing cycle as the predetermined 
size is reached. 

Simple in operation and design, a master gauge is positioned 
in a floating holder with a self-leading nose. When final 
size is reached, the gauge drops into the bore and by 
electric controls terminates the honing cycle. 


BARNESDRIL Plugmatic Sizing is not affected by the angle of 
operation and is equally effective for vertical, angular or 
horizontal applications. It provides one type of sizing for 
regular, counter-bored or blind-end bores. 

Longer tool life, faster stock removal and positive automatic 
bore sizing are obtained with these new BABNESDRIL Honing 
Tools. Get in touch with your BABNESDAIL representative for 
assistance on your finishing operations or write directly to 
BARNESDRIL engineering department. 


erevece 


Get This New Bulletin on Complete Honing Service. 
Copy Mailed Upon Receipt of your Letierhead Request. 


BARNES DRILL CO. 


| BARNESDRIL 


830 CHESTNUT STREET « ROCKFORD, ILLINOIS 
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GOT A TOUGH 
CENTERLESS GRINDING 
PROBLEM 


HERE’S THE GRINDING WHEEL 
THAT WILL ABSOLUTELY SOLVE IT! 


CINCINNATI Grinding Wheels are made to 
team-up with centerless grinders for the smartest solu- 
tions to industry’s toughest grinding problems. And 
with a Cincinnati Milling-trained machinist on the spot 
to help you get the most out of CINCINNATI Grinding 
Wheels, you can count on the right answer —FAST! 

Here’s why we're so sure that CINCINNATI 
Grinding Wheels will help you solve that tough center- 
less grinding problem: 

CINCINNATI Grinding Wheels are used by — 

a and developed by — Cincinnati Milling, which has 
done more research, had more experience and made 
more centerless grinders than any other organization 


in the world. 
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@® We've solved hundreds of centerless grinding 
problems using CINCINNATI Grinding Wheels. 
These problems include a complete variety of centerless 
grinding troubles—such as finish, roundness, taper, 
sizing and production. 
@ B® CINCINNATI Grinding Wheels represent 25 
© B years of Cincinnati Milling research and practical 
experience based on an entirely new approach to 
grinding wheels —the development of the grinding 
wheel as a true cutting tool. 


We are so confident—so absolutely sure—that 
CINCINNATI Grinding Wheels can help solve your 
tough centerless grinding problem that we make this 
unconditional offer—either you must be completely 
satisfied, or we will make no charge for the CINCIN- 
NATI Grinding Wheel used. 


Chel 


How CINCINNATI Grinding Wheels 
Solved Tough Grinding Problem 


Diesel Engine Piston, 84" Dia. x 9" 
long x 3/16" wall, alloy cast 
217-302 Brinell. Stc remo 
eO10-,915". T 
and round .002", finish 
To be ground in one pass. 


The machine Jincianati No. 3 Centerless (altered). 
The problem Close tolerances to be held on a large 
part that 5 ea ly distorted by pres- 
sure. Large volume of metal to be re- 
moved (about 14 cu. in.) involving high 
heat. 





Close collaboration between production 
men, machine tool men and grinding wheel 
men resulted in a notable solution to a 
difficult job. Tolerances are success- 
fully held. Grinding time, under shop 
conditions, is 1.1 minutes per piston, 
Six pistons are ground between dressings. 


The solution 


Tne wheel is a Cincinnati 4A46-I5-VN, reg- 
ular aluminum oxide instead of the more 
conventional silicon carbide. It not only 
costs less but reduces diamond wear which 
is important, considering the width of the 
wheel (10") and the close tolerance for 
taper. 














If you have a tough centerless grinding problem, 
contact us at once. We'll send one of our expert ma- 
chinists —men who are Cincinnati Milling-trained and 
know grinding and grinding machines as well as grind- 
ing wheels. He can show you how to get the most out 
of CINCINNATI Grinding Wheels and help you solve 
that tough centerless grinding problem. There is no 
charge for the service of this expert machinist. Write, 
wire or phone Sales Manager, Cincinnati Milling Prod- 
ucts Division, The Cincinnati Milling Machine Co., 
Cincinnati 9, Ohio. 


ATL 
Grinding Wheels 


THE CINCINNATI MILLING MACHINE CO. 


Cincinnati 9, Ohio 
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MOUNTED 


WHEELS 
For Hand Deburring 


Cleaning and deburring operations using 
hand power tools naturally call for Chicago 
Mounted Wheels . . . first and foremost. Here 
you have a custom built mounted wheel 


Novaculite chips provide a mild honing abra- 
sive action which produces an exceptionally 
clean, dimensionally uniform, smooth finish 
without clogging or charging the work. 
These long wearing chips are characterized 
by irregular shapes with sharp edges and 
elongated points. This means that a larger 
size chip can get at hard-to-reach cavities 
doing the job of small chips without the 
danger of clogging. 


including every grain, grade, and shape of 
specified structural density to fulfill the most 
exacting requirements. 


NOVACULITE 


For Precision Barrel 


Finishing 


Direct labor savings of as much as 97° 
have been experienced in deburring small 
parts by precision barrel finishing . . . an im- 
proved method of tumbling. 

The unique conchoidal shape of Novaculite 
chips, featuring irregular shapes with sharp 
edges and elongated points, offer important 
advantages in precision barrel finishing. 

For complete information and samples of 
Novaculite and Chicago Mounted Wheels... 


WRITE 


HICAGO WHEEL eunmis.co, 


1101 W. Monroe Street - 


Dept. A. M. 
Chicago 7, Illinois 
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Shown above are the new plant and 
offices of Detroit Broach Company, 
at Rochester, Michigan —just out 

side Detroit. Designed by Sture 
Frolen of Stockholm, architect of 
many of Sweden's finest mod 
ern buildings, it embodies 
many important advance- 
ments that contribute to 
smoothly-organized produc- 
tion and the finest of working 


conditions for all employees. 





OFFICES 


American Machinist © MID-NOVEMBER, 1953 


What's new in broaching? For many years, industries throughout the 
world have turned to Detroit Broach for the answer to that question 
It has been this company that has pioneered many of the most important 
advancements in broaching techniques and the design of broaching 
equipment 


What’s new in the manufacture of broaching equipment? Again Detroit 
Broach provides the answer in this new plant designed to provide the 
most efficient production methods to be found in the industry 


Whenever broaching is a consideration in your production operations, 
you are sure to find Detroit Broach leading the way in engineering and 
manufacturing competence and in ability to be of real service to you, 


C) L760 PUOUL, convo 


ROCHESTER, MICHIGAN 


IN PRINCIPAL CITIES THROUGHOUT THE WORLD 








THE STERLING ABRASIV 


THE CLEVEL 
BRANCHES CHICAGO — CLEVELAND DET 
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“TIFFIN, OHIO 


PRINCIPAL CITIES 


American Machinist e MID-NOVEMBER, 1953 














WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILEROAD - DETROIT 20, MICHIGAN 


PRECISION GAGES + CONE-LOK JIGS * DIAPHRAGM CHUCKS AND ARBORS «+ PRECISION PARTS 
PRECISION HEAT TREATING OF AIRCRAFT PARTS 
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NOW... NEW LONGER LASTING 





NU-TEX MO 


TED POINTS 


assure finer finishing at lower costs 


Here’s how NU-TEX points can save 
you time and money on hundreds of 
precision finishing jobs 


CLEANER, FASTER GRINDING 

POLISHING AND DEBURRING 

Unlike other mounted wheels, new, 
longer lasting Nu-TEX Mounted 
Points will grind, polish and deburr 
all types of metals and plastics in one 
simple operation. Their soft, cushion- 
like action produces even, extremely 
smooth finished surfaces quickly and 
easily .. . eliminates the need for filing, 
scraping, sanding or burnisning .. . 


speeds up production on all types of 
precision instruments and machinery. 


FEWER REPLACEMENTS, LESS DOWNTIME 
Bonded together with a special resin 
under an exclusive manufacturing 
process, NU-TEX Mounted Points as- 
sure a longer life and better polishing 
and deburring action than any other 
product of their kind. Reliable tests 
prove that NU-TEX Points last longer 
under continuous operation .. . cut 
cleaner and smoother... 
eliminate clogging or load- 
ing, even on softer metals. 


PROMPT DELIVERIES, 

WIDE SELECTION 

When you specify NU-TEX Mounted 
Points, you eliminate costly shipping 
delays... get prompt service on every 
order . . . choose from a complete line 
of popular grit sizes for every purpose. 
Try them and see. Write now for 
descriptive folder. Or, better yet, have 
a Nwu-Tex Representative show you 
these new mounted points in action .. 
saving time and money on the job! 


-———-— MAIL THIS COUPON TODAY ---— 


ATLANTIC ABRASIVE CORP., 516P Pearl Street 
South Braintree 85, Massachusetts 


© Please send me descriptive folder 


© Please have your NU-TEX representative call 


ATLANTIC ABRASIVE CORP. (AA) 


South Braintree 85, Massachusetts Company 
Street 


City 
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OF LEADERSHIP 


Management and employes take pride in announcing to our 
many friends and customers that Eclipse Counterbore Com- 
pany became 40 years of age in May. From a humble 
beginning in 1913 to a position of leadership in 1953, 
Eclipse is today truly synonymous with quality in the cutting 
tool industry. This healthy maturity could never have been 
attained without the help of those samefriends and customers 
. and so to them we say “Sincere Thanks.” 


4 The orginal Eclipse interchangeable single- 


diameter counterbore created in 1913. 


A modern multi-diameter carbide tipped 
Eclipse Cutter. 


1953 


FOUR F EDUTERLIDEE OD 


“founded tan 4943 
- 2a ee a. tee MicHIGAN 
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WEST POINT 
MANUFACTURING 
COMPANY 


20099 Wert F mile teed 
Sorrel 1% michigan 


WESPO TOGGLE CLAMPS in a> — 
STANDARD ie comes aed bony NEW 
FIXTURE cen ee eee ~~ RONG LIFE 
CLAMPS & HARDENED STEEL BUSHINGS TOGGLE 
COMPONENTS (ooo these ciel coin, «= CL AMPS 


CLAMPS — 15 Styles — 119 Sizes giving longer life as well as OVER 35 SIZES 
Over 600 parts easier action. AVAILABLE 


New WESPO LEAF JIG 


SAVES OVER 50% IN DESIGNING TIME AND 
TOOL MAKER’S COSTS FOR CUSTOM BUILT JIGS 





Ready for immediate use for drilling te 
tapping and reaming—by merely nesting 
part and inserting bushings. 


Precision made steel lid and cam— semi- 
steel body — .002 parallelism held be- 
tween lid and machined base. Used in 
any position — top — bottom 2 sides. 
Install new lid for a different operation. 
11 base sizes — 1'2” x 2” to 6” x 6” in 


. | 
2 to 3 heights each. Template sheets , 
available. Available from factory stock Sead Coupton for Zutich Reply 


bulletin. 


WEST POINT MFG. CO. 


26935 W. 7 Mile Rd., Detroit 19, Michigan 





WEST POINT MFG. CO. 
26935 W. 7 Mile Rd., Detroit 19, Mich. 


Please send: {.] TOGGLE CLAMP CATALOG [] FIXTURE CLAMP CATALOG 
[] LEAF JIG BULLETIN 


NAME 





FIRM NAME 





ADDRESS 
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Tungsten 
Carbide Tools 


Precision Machine Ground-From-The-Solid 





BORING BITS & OTHERS 


Quality BURS, REAMERS, END MILLS 


Engineered 


THE 
COMPANY 
NEWINGTON 11, 
CONNECTICUT 


ene 


complete catalog NOW! 
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1. Style MM on drill press. 2. Style OM on B & S automatic 


taper threads double-end threader 
DMS on turret lathe. 6. Style MM on threading machine. 


3. Style TM cutting 


4 Style MM on multi-spindle automatic. 5. Style 


7 Y i4 ml) 
i HY TS I] ? In automatic screw machine departments ee 


Y 
4 out of 5 of the die heads on-the-job seem to be H & G 


You'll find other makes on the premises—tucked out 
of the way on the floor, on a nearby bench, on the 
foreman’s desk, on the second shelf of the tool crib 

But on the job cutting threads, it is H & G. 

Why this preference? 

It could be that producers of threaded parts find 
H & G more economical for threading by virtue of 
the low cost of insert chasers. 

It could be that set-up men and operators have less 
trouble, less rejects, less downtime ... with H & G 
Die Heads. 

It could be the better class of threads (to class 3 
thread tolerances) . clean-cut, straight, true 
and accurate to micrometer dimensions, produced by 


H & G Die Heads. 
THE EASTERN MACHINE SCREW CORPORATION 


What accounts for it? 
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It could be the interchangeability of H & G insert 
chasers, permitting jobs to be shifted from machin: 
to machine, reducing the money tied up in inventory 


and the space required, 


It could be the sum total of all these advantag: 
that make the H & G Die Head 


operators, working for efficiency 


most wanted by 
most wanted by 


management, working for profit 


If you are not enjoying these benefits, may be you 
can do something about it. Write for Bulletin: How 
to Select the Propet Die Head for the Job and men 


tion make of machines operated 


e 20-40 Barclay Street, New Haven, Conn. 


H & G 
Variable 
ficiency 


Threading Machine 
speed for best ef 
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GENERAL PURPOSE TAPS and 
TAPS FOR SPECIAL APPLICATIONS 


with BALANCED 7p 


As never before, America’s metalworking manufacturers realize the 
dollars-and-cents value of dependability in tools. The two Winter lines 
of Balanced Action taps—General Purpose and Special Application— 
are products of advanced design, built to precise limits by experienced 
craftsmen. 


ALWAYS AT YOUR SERVICE 


Your local Industrial Supply Distributor 
carries a complete stock of Winter Taps. 
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ALL WITH THE DEPENDABLE 


| ie Engineering and craftsmanship at National Twist Drili concentrate 


on giving you the finest cutting edges that money can buy. You can 
expect long, dependable performance — consistently. 


MATIONAL TWIST DRILL AND TOOL COMPANY 
Rechaster, Michigan, U. G. A. Distributors in principal cities 
Factory Branches: New York * Detroit « Chicago « Dallas « San Francisco 


CALL YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


“S  .. « for all your staple industrial needs, including 
NATIONAL Twist Drills, Reamers, Counterbores, Milling 
Cutters, End Mills, Hobs, ond Special Tools. 








The Reader ) Ils Mark 


PQ AHE ABC SYMBOL which is printed 
at the head of this page is, in a very real 
sense, your brand on this magazine 

Those letters stand for Audit Bureau of Circu 

lations. The symbol indicates that the magazine 

is a member and supporter of that Bureau. 

Io the advertiser who contemplates using the 
magazine as an advertising medium, this symbol 
has a well-recognized significance, It tells him 
that the circulation records and practices of the 
magazine are wide open to the auditors of the 
Bureau, who check the publisher's claims and 
make public the precise terms and conditions 


And it 


assures him that the magazine stays in business 


under which subscriptions are obtained 


by virtue of a demonstrated demand from its 
readers as shown by their paid subscriptions or 


newsstand purchases 


UT HERE we are concerned only with the sig 
B nificance of ABC to you as a reader. For 
when the advertisers, the advertising agencies, 
and the publishers founded the Bureau nearly 
forty years ago to help establish honest circula- 
tion figures, they unwittingly set up a coopera 
tive institution that has become a major safe 
guard for the interests of the reading public. 

Phat is because membership in ABC consti 
tutes one of the strongest guarantees that any 
publication can offer of its primary devotion to 
the interests of its readers, And by making that 
guarantee possible, ABC. becomes a major sate 
guard of the freedom of the press, an objective 
of exceptional importance in these days when 
the public is flooded with propaganda from so 


many sources 


r HE SUREST MEANS by which to preserve a 

a press is to keep it directly answerable 
to the reading public it would serve. [t follows, 
then, that the survival of a truly free press must 
depend on its acceptance by that public; and 
that means in turn that the people must have in 


their hands some adequate means for holding 


the publishers responsible to them. 

No one has yet devised any means to that end 
more simple, more direct or more practical than 
the paid subscription or newsstand purchase 
price. The right to purchase or refrain from 
purchasing a publication gives to the readers 
and to no one else the power to pass judgment 
on whether that publication should continue to 


serve the reading public. 


O SUPERVISE this vital process, to check and 

| certify the integrity of the publication's cit 
culation methods and claims, requires a strict 
and continuing audit of each publication's suc 
cess in mecting this test of its public acceptance. 
lo that essential function the ABC has contribu 
ted mightily by the conscientious performance of 
its mission. And that is why we are able to have a 
press supported, for the most part, by advertising 
revenues, but not controlled as to its circulation or 
content by any influence other than its readers. 
When an advertiser consults the ABC stat 
ment of a publication to ascertain the amount, 
the quality and the trend of its circulation, he 
docs so in the legitimate pursuit of his own in 
terest. But at the same time, inevitably, he is 
helping the ABC to keep the press responsible 
and responsive to the reading public, For, in 
effect, he is asking the publication to demonstrate 
through its circulation figures that it Owes its 


standing to a voluntary demand by its readers 


| 


S’ rue Audit Bureau of Circulations, by audit 
KX 


ing and certifying paid circulations, has come 
to perform a vital service to the readers of this 
magazine and of every other member publica 
tion. And in performing that service, it helps to 
maintain i our country a press that is answer 
able to the reading public and to it alone. So 
long as the practices and principles for which 
ABC. stands continue to prevail in American 
publishing, we shall find in it a sure support for 
a truly free press, responsible only to the public 


it serves 


McGRAW-HILL PUBLISHING COMPANY 
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OK MILLING CUTTERS IN THE AIRCRAFT INDUSTRY 


KK alternate angle cutter 


rough-mills slot.in forged steel counterweight 
For word ¢ most powerful piston aircraft engine 


OK ALTERNATE ANGLE MILLING CUTTER. MOUNTED ON CINGINNAT! HYDRO- 
MATIC, MILLS RADIAL SLOT IN COUNTERWEIGHT FOR PRATT & WHITNEY AIR- 


CRAFT WASP MAJOR ENGINE. 
J 


GETTING high production from milling operations in 
the aircraft industry with its special formula steels and 
close tolerances, is a challenge to the best men in the 
business. 


Examine this picture. Note the machine is a 
Cincinnati vertical hydromatic with a powerful motor. 
Look at the size of the spindle shaft, the way it is sup- 
ported, the ruggedness of the fixture to hold the work- 

OK alternate angle cutters give good service 
because the angular set of the blades gives a shearing 
action, requiring less horsepower than straight bladed 
cutters. This shearing action also produces a better 


Write for OK Tool Catalogs 


finish, lengthens the time between grinds. The fine 
adjustment incorporated in OK alternate angle cutters 
at no extra cost reduces grinding to less than .005” per 
biade after adjustment to compensate for wear. These 
cutters are frequently used in gangs, spaced, or in close 
formation for slab milling jobs. 

All OK cutters have the inherent advantage of 
simple two component construction—body and blades. 
No locks, blocks, screws, gibs or wedges are needed. No 
recesses are made in the body to accommodate them. 
Blades once driven home, cannot move. Mated serra- 
tions prevent tipping or slipping. This simple construc- 
tion enables OK cutters to carry more blades for finish- 
ing cuts, heavier blades for roughing cuts. 


NO. 6 


“MODERN MILLING CUTTERS FOR MODERN MILLING MACHINES” 
“AMERICA’S FIRST SYSTEM OF SINGLE POINT TOOLS 


BODY AND BLADES 


VS 


1953 


TWO COMPONENTS 


SIMPLE... 


’ 

¢ ) 
STRONG... 4¢ 
SUFFICIENT 


THE OK TOOL COMPANY, Inc., Milford, New Hampshire 
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FULLY ADJUSTABLE 
DRILLING HEAD 


4 
s 
7 
a 
a 
e ADJUSTABLE 
+ J 0 | N T TAPPING HEAD 
o Fully geared 


jle bearing 


DRILLING HEAD ea 


From Errington . . . pioneers in the development of 
hi-speed production tools . . . comes the new UNI- 
VERSAL JOINT DRILLING HEAD. This dependable 
tool is adjustable to any pattern of holes . . . and is 
available with 4 to 12 spindles. The head features all 


aluminum housing construction, thrust bearings and ADJUSTABLE 
DRILLING HEAD 


rsat 


gears turned on spindles. 


FIXED CENTER 
DRILLING 
HEADS with 
JIGS and 
FIXTURES 


Drill any number 
of varied size 
holes on different 
elevations. Cus- 
tom built to your 
specification 





Two Sizes: 

*0—0 to 44" Full range of collets furnished 

#1—3/16 to '/2"—*1 Morse Taper socket or 
chucks for straight shank drills 


Send us your applications for quotations on the proper 
head for your jobs. No obligation, of course. 





AUTO-REVERSE TURRET LATHE 
TAPPING HEAD 


MECHANICAL LABORATORY, INC. S eaithe — 

FRRINGTON Established 1891 ney-sav ‘ _% a 5th 
Main Cfiice and Plaint;: STATEN ISLAND 4, N.Y. tup ita vs you to tap the | 
401 Broadway, New York 13 and b ut the tap witt 


Export Office STATES TRADING COMPANY Cable Address: STRADESCO, N.Y stopping the work or reversin } the 


machine. 
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Buy BATH TAPS 
For Better Threads 


Bath specializes in superior taps for longer life, 


higher speed and greater production. Tough- 
SPECIAL 


pa ened by hardening and tempering . . . then 


“ground from the solid” .. . Bath stock and 
special taps insure a “plus-value” by making 


better, more accurate threads. 


Made in regular stock sizes, Bath Taps are 
available in many styles and finishes, For those 
with complicated threading problems, Bath 
engineers have the experience to design special 
taps. Bath representatives will assist you 


STANDARD HAND TAP with special tap specifications. 


"INSIST ON BATH TAPS... PROFIT BY THEIR PLUS PERFORMANCE" 


Use Standard and Special. BATH GAGES 
to Maintain Precision 


Bath Cylindrical Plug and Ring Thread Gages 

are made from selected steel, heat-treated ee ee 
and then “ground from the solid” and lapped 
to a high finish. This finish guarantees an 
extra-smooth surface for long wear and exact 
measure. 

All gages are carefully checked on the finest 
instruments before shipment — maintaining an 
accuracy that permits the lowest possible cost 
per part gaged. Bath Gages are available in acm aeen ae 
standard sizes — are also made to special spe- 

cifications, including the Unified Screw Thread 


System. Write now for detailed information. 


"WHERE ACCURACY COUNTS - - - DEPEND ON BATH GAGES" 


J & of A AT he ¢ °. INCORPORATED 


14 Grafton St., Worcester, Mass. 
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TIGHTEN YOUR GRIP ON PRODUCTION 


Production flows faster and smoother when vour machine 
tools are equipped with Jacobs Chucks. 

Rugged construction, great gripping power and accuracy 
have made The Jacobs Plain Bearing Drill Chuck the choice 
of machinists throughout the world. 

The Jacobs Manufacturing Company, West Hartford 10, 
Connecticut. 


ove « SACOBS = 








Jacobs and your 
local distributor 


are ready to deliver the chucks you 


need and the service you deserve. 


..» first in chucks 
... first in service 














oaeve* 





worrrrrrrrst ’ os 


"Production-Proved”’ 
CUTTING TOOLS 


BY ntinenta 


The cutting tools supplied to industry by 
Continental are Production-Proved Tools. 
Here's why: 


Continental is an Ex-Cell-O subsidiary. As 
such, it can try out new tool designs, new 
methods, in Ex-Cell-O's big parts production 
shops. There could be no finer “proving 
ground.” 


Thus, Continental offers Production-Proved 
Cutting Tools. They are time-and-cost savers. 


Call in your Ex-Cell-O representative or con- 
tact Continental in Detroit today for informa- 
tion about them. 


CONTINENTAL TOOL WORKS 


Division of Ex-Cell-O Corporation, Detroit 32; Mich. 


ts when repairing 
STOP SLUGGING - el mill blast furnace 


gate valves. 


STOPE} WEA TING over those nuts wh 


replacing tr 
bubble + ee, ng in refinery 


Size 518 Air Impactool for 7/4” 
bolt size heavy duty jobs. 


Weight 2312 pounds. i \\ NEW /MPACTOOL makes tough jobs easy! 


The only power tool that can be used to do these 
tough jobs is the new Size 518 Air Impactool. Savings, 


through greatly reduced downtime, often pay for it on 


one single maintenance job! The 518 Impactool fits 
into the tightest places, quickly applies or removes the 
toughest nuts, with no kick or twist to the operator. 


This new Air Impactool is one more addition to a 
famous line—the world’s most complete, versatile, 
and dependable group of Impactools. Fourteen sizes 
of Air Impactools for nut running capacities from 
7/32” to 4” bolt size 


ADNUSTAME ersoll-Rand 
GRIP HANDLE i. i* g 
‘ 1] Broadway, New York 4, N. Y 


921.8 


ORIGINATOR O F IMPACTOOLS AIR AND ELECTRIC 
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MASTER COLLETS AND FEED FINGERS 


For Progressive Screw Machine Plants 


HARDINGE Style “S” Master Collets and Pads 


The Only MASTER COLLET 
With No Work Pressure 
on the Screw. 


mf 


tiie poe er 


TS 


Pads Cannot Work Loose 
No Screws No Pins 


Cr wT 


Pads interchange with Masters for different makes of 
machines having the same capacity. 


Write for descriptive Bulletins. 


HARDINGE Master Feed Fingers with Adjustable Tension - = 
tension change to suit none gioer mae 


To detrease tension, tyrn oe , : 


—S— ary 
SS 
Bronze Pads Steel Pads Cast tron Pads 


To crease tension, turn sleeve 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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¢ EFFICIENT, ECONOMICAL SERVICE 
ON ALL YOUR 
BROACHING REQUIREMENTS 


ENGINEERING, DESIGNING AND MANUFACTURING 
OF BROACHES, FIXTURES 
AND SPECIAL BROACHING MACHINES 


Turn Over Your 
Problem Jobs 
to McPherson! 





‘4444445 tae 


McPherson-built automatic indexing fix- 
ture for broaching 18 lugs on periphery 
of 33” diameter jet motor part. 


34 
YEARS 


of practical broach experi- 
ence are your assurance 
that, at McPherson's, your 
broaching problems will be 
solved without costly ex- 
perimenting. 


Eebebet ct Bebekobad AA rteteR rt ebabeh oh oh: 
~aiaeaeseae 








t4ttsa84 


Pr err 


Continuous chain-drive broaching machine, re-tooled 
and reconditioned by McPherson for broaching jet 


motor blades. 
TOOLING 
ON ANY TYPE OF 
BROACHING MACHINE 











: 
+ 
3: 
ei 
ea 
“v 
_ 
*- 
*- 
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¥ 
a 
x 
& 
me 
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2224444454444 44644 


We are equipped to tool up your present 
broaching machines to give you the most effi- 
cient set-up for any particular job—or to design 
a special machine for the job. For an estimate, 
Typical Broach Sections send us part print and tell us what machines 
you have—also your production requirements. 


McPHERSON 


BROACH & MACHINE COMPANY 


Round, Square 6236 SECOND BLVD. DETROIT 2, MICH. 
Keyway and Spline 


C48 1954 Production Planbook 





an improved water-mix base oil 
especially formulated for 

both cutting 

and grinding application 


SUPER SOLUBLE BASE 


Ova phase of Stuart’s continuous research program on metal-working 
oils and compounds has been directed toward the formulation of a better 
water-mix cutting and grinding fluid. A heavy duty type water-mixture 
that would improve machine efficiency on both classes of work, and which 
could be used at leaner mixtures than normally recommended for soluble oils. 


FOR WATER-MIX CUTTING APPLICATIONS. A heavy duty water-mix 
cutting fluid base, capable of filling the gap between conventional soluble 
oils and straight cutting oils, must contain more than ordinary petroleum 
oil if superior performance is to be realized. The snanufacture of Dasco 
Super Soluble Base incorporates a heavy duty base oil widely known 
for its performance record on the toughest metalworking jobs. 


The advantages gained from this unique feature include superior 
performance at leaner mixtures than other heavy duty water-mixes. 
Mixtures normally start at 40 to 1 for turning, drilling, milling, sawing, 
boring, reaming. Only on some surface broaching, and round hole 
broaching operations has it been necessary to use mixtures as rich as 15 to 1, 


FOR WATER-MIX GRINDING APPLICATIONS. Cylindrical, surface, and 
centerless grinding operations call for a water-mixture with a higher 
detergency factor than that found in ordinary soluble oils. Better rust 
inhibiting and stability characteristics are required because of the leaner 
mixtures usually used for grinding. Dasco Super Soluble Base has been 
used for exceptionally long periods of time, at leaner mixtures than 

100 t6 1, the recommended starting mixture, with no problems due to 
rusting, separation or rancidity. 


TWO WATER-MIXES BUILT INTO ONE. The combination of extra 
cutting value, high grinding value, excellent stability and great resistance 
to rancidity makes Dasco Super Soluble Base an ideal water-mix for both 
cutting and grinding — one that has been especially formulated to give top 
performance on both classes of work — at leaner mixtures than ordinarily 
recommended for other heavy duty products — and priced lower than 
normal for a product of such high quality. Send coupon for complete data. 


More Than @ Coolant" is Needed SEND COUPON FOR COMPLETE DATA 


oA. Stuart fil 


EST 1865 


D. A. STUART Oil CO., LTD., 2729 S. TROY ST 


C 0 “, CHICAGO 23, ILL 
= P 


LIMITED gf Check One Have Stuart Representative Call 
Send Data On Dasco 


TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 


2729 S. Troy St., Chicago 23, Ill. NG? 


in Canada: R. W. Horsey Canada, Ltd. 
Subs. D. A. Stuart Oil Co., Lid. 
3575 Danforth Ave., Toronto 
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FOR DRILLING AND TAPPING 
EQUIPMENT AT ITS BEST 





TAPPING AND THREADING 
ATTACHMENTS 


High speed, sensitive attach- 
ments that allow you to do 
tapping or threading on any 
make or model drill press. 7 
different models for No. 0 to 
1” taps and No. 6 to %” dies. 


DETAILS IN BULLETIN No. 22 


ELECTRIC INDEXING 
FIXTURES 

For accurate, rapid indexing on punch 
presses, tapping machines, drill presses 


and similar machines. Has a self-contained electric drive. 


Synchronization of indexing and vertical movements of 


machine spindle is electrically controlled. Modified 


geneva system provides smooth, fast shockless action. 


DETAILS IN BULLETIN No. 97 





ADJUSTABLE SPINDLE MULTIPLE HEADS 


FOR DRILLING AND TAPPING 


Head and workholder ‘‘unit-engineered"’ 
to your requirements. Available in 2, 3, 
and 4 spindles for drills from wire sizes 
to %” and taps from 0 to 5/16”. Mini- 
mum bolt circle 1-3/16” on two spindles 
to maximum bolt circle of 8-3/16" on 
four spindles. Template accurately lo- 
cates and locks spindles in position. 


DETAILS IN BULLETIN No. 35 


FIXED SPINDLE MULTIPLE HEADS 
FOR DRILLING AND TAPPING 


Engineered to your require- 
ments. Head and workholder 
designed as a unit to allow 
you to tap or drill at highest 
production rates. Known for 
their low-cost, accurate and 
high speed performance. 
DETAILS IN BULLETIN No. 3 





AIR-ELECTRIC TAPPING 
AND DRILLING MACHINES 


Especially designed for use with Ettco- 
Emrick tapping attachments and multiple 
heads. Can be operated on either an 
automatic or semi-automatic set-up. No 
operator skill required. All the required 
sensitivity is built in. 

DETAILS IN BULLETIN No. 76 





For f 


details 


relars| 


prices. 


ry 
ig 
FOOT OPERATED 
4 TAPPING MACHINES 
Highly sensitive tapping machine de- 
signed for either single or multiple 
spindle tapping. Can be operated by 
either foot or air pressure. Ideal for high 
production tapping. 
DETAILS IN BULLETIN No. 72A 


KEYLESS BALL BEARING 
DRILL CHUCKS 


No keys are needed. A twist of 
the wrist clamps and centers 
the drill. Drilling action does 
the rest. Holds drills tight and 
true. Sizes for No. 0 to %” 
drills. 

DETAILS IN BULLETIN No. 7 





i 
4 


BALANCED TAP CHUCKS 


For any make or model tapping 
device. Balanced body and light 
weight eliminates whipping ef- 
fect and minimizes spindle iner- 
tia on reversing. Powerful float- 
ing jaws hold tap on the square 
and prevents tap wobble. Ca- 
pacities from No. 0 to 1” taps. 
DETAILS IN BULLETIN No. IE 


BACKED BY OVER A QUARTER OF A CENTURY CF SPECIALIZED EXPERIENCE 


Ettco-Emrick tools and equipment are the end product of over 30 years 
specialization in developing advanced tapping and drilling methods and 
equipment. We offer nationwide engineering cooperation in adapting our 
products to your production needs. Sold throughout the United States and 


Canada by leading distributors. 


SEE YOUR NEAREST ETTCO-EMRICK DISTRIBUTOR OR WRITE DIRECT TO 


ETTCO TOOL CO., INC. 


590 JOHNSON AVE., BROOKLYN 37, N. Y. 
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for 
machining, 
grinding and 
presswork 
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WITH 
SHEAR - SPEED yy 
SOLUBLE OIL 


IMPARTIAL TESTS of two highly-rated cutting fluids vs. SHEAR-SPEED 
Soluble Oil were run under exactly similar production conditions: 


o 
machine ny 
same machine, same parts, same cutting speed, same coolant flow, same tool grinding 


e 
down-time cut - 
Cutting Cutting | SHEAR-SPEED $/S Soluble Oil 


in the Fluid X Fluid Y Soluble Oil Gove This: 
7 — ee See 


roduction of Average No. gears “More pieces 
a for cut per grind 177.6 193 228 per grind 
| Tool stock removed , | ; - fae ae 

a large auto wet exindl 0227" | .0288”| .0188 


manufacturer. age EN 
s 375 ee a 16 13 20 Longer tool life 


> --_-________ > “ 


Caving yOunet oF te Gmems 2842 | 2509 4560 Lower tool cost 








; -—_—_—_____—_—_—_—_ | — 


Less tool wear 








ing advantages and versatility Average tool life ; 
of SHEAR-SPEED Soluble Oil in = — = — 


your own plant. Sold only on 
c satisfaction guaranteed SHEAR SPEED 
test basis. Write for Bulletin 
eee CHEMICAL ) PRODUCTS 
= ; 
1175 €. MNICHOLS RO. Al Divisione af Michigan Tool Co. detroit 12, MICH 
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LOG OF PROGRESS... 


The Chinese used bamboo and mulberry bark to make paper. Its history runs through 
Samarkand, Greece, Morroco, Spain . . . and on to France, Germany, England, America. 
And, over the centuries, education, culture, progress, have been as inextricably linked with 
paper as the fibers with which it is made. 


In the early eighteen-hundreds it was tough for the average mill to produce a few reams of 
paper per day. Today’s mills turn it out in tons... and in over 175 types. 


WHAT MADE THE DIFFERENCE... 


Partly the discovery of how to make wood into paper . . . partly America’s great resources of 
wood, water, metals, chemicals and power. But principally America’s insatiable desire to 

do things better . . . coupled with the ingenuity to create . . . the ability to coordinate 

skills . . . the willingness to cooperate in the attainment of a common goal. 


AMERICA WORKS LIKE THAT... 


The cooperative efforts of the papermaking and graphic arts industries have given us finer 
paper for books, newspapers, magazines . . . the means by which ideas are kept in motion. 


And bringing you the printed word is the job of America’s all-seeing, all-hearing and 
reporting Inter-Communications System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique contribution of the American business 
press ...a great group of specially edited magazines devoted to the specialized work areas of 
men who want to manage better, design better, manufacture better, research better, 

sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


The McGraw-Hill publications are a part of this American Inter-Communications System. 


As publishers, we know the consuming insistence of editors on analyzing, interpreting and 
reporting worthwhile ideas. We know that businessmen, in order to keep abreast of their 
jobs, subscribe to— pay for— McGraw-Hill magazines edited for their specific business 
interests. 


And, as publishers, we make the advertising pages of our magazines available to 
advertisers for featuring the products and services they offer in the interest of increased 
efficiency and lower production costs. 


... for the editorial pages tell “‘how’’ and the advertising pages tell ‘“‘with what.” 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 36,N.Y. . 


ARD @: Mc GRAW-HILL 
FOR BUSINESS 


HEADQUARTERS BUS INES S 1 oN 
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FROSTRODE removes excess 
heat from the coolant! / 


‘ 
‘ 
Frostrode Coolant Coolers | 


Will Give You— 


LONGER TOOL LIFE WITH LESS 
MAINTENANCE 


IMPROVED SURFACE FINISH 


INCREASED RATE OF 
PRODUCTION 


REDUCTION OF REJECTS 





Users of Frostrode Coolant Cool- “Cae Gabe a) Ae (a 
x LTGP OOS 


Oe RR ee 


ers have recorded amazing 


increases in efficiency. can cool i+”? 


Write for examples of FROSTRODE installations applied to 
machine tools—BULLETIN 502 


ROOST "RODE P Ivision OF VIKING PRODUCTS” 


3066 EAST OUTER DRIVE e DETROIT 34, MICHIGAN 
C53 
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INCREASE YOUR MACHINES’ PRODUCTIVITY WITH 
MAGNETIC CHUCKS 


Mayna-Loch Cee: 


MAGNA-LOCK MAGNETIC CHUCKS MAGNA-LOCK SINE CHUCKS 


The answer to 
greater speed 
and accuracy 
in setting up 
for angular 
grinding. 


RECTANGULAR 


Easy to use . . . no dials or scales. Standard 
gauge blocks insure accuracy impossible by any 
other means. Working surface 6” x 111%”, also 
6” x 20”. Table of Constants furnished 


MAGNA-VISE 


Holds non-magnetic 
materials on mag- 
netic chucks — brass, 
copper, plastic, hard 


A type and size 
for any machin- 
ing operation on 
flat or irregular 
surface. 

ROTARY 


Rectangular chucks from 5” x 10” to 30” x 96” 
working surface. Rotary chucks from 6!” dia. 
face to 4812” dia. Swiveling chucks from 5” x rubber, stainless steel, 
aluminum, glass, etc. 
Available in 6”, 10” 


and 14” lengths. 


MAGNA-LOCK ACCESSORIES 


For use with Magna-Lock chucks, these accesso- 


10” to 12” x 8214”. All-steel construction, mois- 
ture-proof, shock-proof. 2207 more magnetic 
area. Pieces held to extreme edges of chuck 


, -AENGINEERING FACILITIES ¢ CHUCK REPAIR 


Take advantage of Magna-Lock’s experience 
and engineering “know-how” . . . at your serv- ries meet the high quality standards of the 
ice to help you solve your chucking problems. chucks themselves. Demagnetizing units, volt- 
age regulator, demagnetizing and reversing 
Magna-Lock offers you the most complete switch, rectifiers. 


chuck repair service available anywhere. Any ’ ; 
: ‘ Bring your chucking problems to Magna-Lock .. . first 
to increase your machines’ productivity. Write Dept. 


AM-103. 


type and make of electrical magnetic chuck. 


Fast, dependable service at reasonable cost 


Hancheit MAGNA-LOCK CORP. 


Magnetic Chucks and Devices 


BIG RAPIDS, MICHIGAN, U.S.A. 


MAGNA-LOCK, INC. 


Magnetic Chucks and Devices 


BIG RAPIDS, MICHIGAN, U.S.A. 
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“YES...WE’VE GOT THOSE TAPS IN STOCK” 


That’s your INDUSTRIAL DISTRIBUTOR tor also has direct friendly contact at the 

talking. Many a time, no doubt, you’ve factory with men he knows well, regard- 

heaved a sigh of relief when you’ve ing non-stocked items or special tools. 

heard the welcome words, “Sure we’ve Yes, it will pay you to get better ac- 

got ’em”, or when you need service, quainted with your GTD-GREENFIELD 

“We'll send Jack right over”. Distributor. Stop shopping around... 
And your GTD-GREENFIELD Distribu- stop buying the hard way. 


GREENFIELD TAP AND DIE CORPORATION 


if GREENFIELD, MASS. 


These 
oils belong 
in 
your future 


The toughest job in the shop is the 
real test for cutting oils. And we 
want you to know how good these 
Atlantic Cutting Oils are. 


So try them on your tough jobs: deep hole drilling, threading, difficult mill- 
ing. You'll notice results that you perhaps never had before: Long tool life, 
superior finish, cool work, freedom from foul odors, ability to see the work 
right through the oii. These oils are compatible when blended even down 
to the heaviest grades 


Your operators will like these new oils, too. Because they don’t indelibly 

stain hands or clothing. They mean a cleaner shop — something everybody 

will appreciate. 

Atlantic engineers have prepared a valuable new Cutting Oil Selection 

Chart. It shows how to select the proper cutting oil based on cutting oil 
. efficiency rather than chemical composition. Get your copy. Write ‘your 

nearby Atlantic office listed below, or The Atlantic Refining Company, 


ATLANTIC 260 South Broad St., Philadelphia 1, Pa. 


PROVIDENCE, R. | 4 t t T t Bidg SYRACUSE, N. ¥ 


READING, PA t 1 ‘ PITTSBURGH, PA 


LUBRICANTS - WAXES 
PROCESS PRODUCTS 
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for Free Cutting... Quality Grinding... Longer Life 


WICKMAN resinoid-bonded diamond 
wheels are recommended for use where 
extremely fast, free cutting action is most 
important. They can be supplied in a 

full range of types and sizes. 


WICKMAN-NEVEN §steel-bonded 
diamond wheels are practically inde- 
structible. Diamond particles stay 

in place- until worn, thus eliminating 
expensive loss of unexpended dia- 
monds. These steel-bonded wheels 
are noted for their long-life and the 
extra number of tools they grind. 


Wickman-Neven bench machines are designed espe- 
cially for grinding and lapping carbide tools with 
steel-bonded diamond wheels. Both grinders feature 
built-in coolant pump and 1-HP full reversing motor 





OFF-HAND CARBIDE GRINDER 
Model GF-2 bench machine provides maximum 


convenience, accuracy and speed when sharpening 
either left- or right-hand tools. Angular table 
adjustments from 5° above to 15° below horizontal 
can be quickly 
made. Compactly 
built (16'2” wide 
x 26%" deep x 
16%" high) this 
sturdy grinder will 





give many 
years of 
heavy duty 
service. 








WICKMAN $s steel-bonded chip breaker 
diamond wheels have an unusually long 
service life. They will cut standard 
depth chip breaker grooves in car- 
bide tools in a single pass. 1'2-2 
minutes is required for average 

size tool. 


All standard shapes, types, and 
sizes of Wickman diamond wheels 

are available. Regardless of your 
cutting or grinding operation, it will pay 
you to investigate their quality features. 


in addition to many other advanced design features. 
You can be sure of highest efficiency and economical 
usage of diamond wheels with these bench machines 
that cut grinding costs. 





UNIVERSAL TOOL & CUTTER GRINDER 
Model GF-3 has a swiveling motor head and a 


swivel table with vertical, longitudinal, and trans- 
verse movement. This 

fully universal tool 

and cutter grinder 

can be utilized for 

cutting off, chip 

breaker grinding, or 

general tool grind- 

ing. Standing 31%” 

high, this grinder re- 

quires a 30” x 30” —_f of 
table area. 


L 











10325 CAPITAL AVENUE 


r\ J MANUFACTURING CO. MiusiMieh LMC ee 
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Pre-selected tapping torques are instantly obtained by presetting the pressure 
on a two tooth clutch to the required tap size. This is done by means of a highly 
resilient pressure unit which allows the clutch to slip when tap is overloaded. 


WICKMAN HIGH SPEED TAPPING ATTACHMENTS Stihl dla Tap driving pressures alll listed 


: . and color coded according to 
> ) fokes e:ther tapping 
(Model K) gre furnished with Morse Taper Shank at- head or adaptors for 

drills, counterbores, etc 


tached as an integral unit. Special shanks are furnished Indexing heod 
quickly and 


on request. easily rototed 
to appropriate 
color position 


WICKMAN COMBINATION TAPPING ATTACH- 
MENTS (Model T) are designed to fit readily into or be 
removed from their quick-change chuck even while ma- 
chine spindle is running. Wickman adaptors for holding 
drills, counterbores or any other tooling required for your 
operation can be inserted in the same chuck. 


High grade steel 
body with all mov 


Models K & r sizes and range: from Ve " to 1% A - —_ precision 
inished 


Adaptor for 
quick change \ 
chuck to toke Master collet holds 


drills, counter tap adaptors —taps 
bores or other con be changed in § 
tools seconds 


Model T 


WICKMAN TAPPING ATTACHMENTS FOR TURRET LATHES 
(Model TS) are considerably shorter than Models K & T. They also 
permit presetting of tapping torque required for any tap size or 
material, thus preventing tap breakage in blind hole tapping or 
materials difficult to tap. 


Model TS Model TS sizes and range: from V4" to 1”, 


Equipped with fully floating blades and direct reading 
micrometer adjustment, Wickman-Brown Reamers do not 
require special tools for setting. Reamers may be oper- 
ated rotating or stationary and are furnished with either 
high speed or carbide tipped blades. 


Wickman-Brown Reamers assure absolute accuracy, com- 
For further information con- 
through and blind hole reaming. corning Tapping Attachments 
or Reamers send for your 
Model SL copy of descriptive literature. 


plete concentricity and superfine surface finish on both 


10325 CAPITAL AVENUE 


f MANUFACTURING CO. OAK PARK (Detroit 37), MICH. 
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How to Plan Ahead 
for All Contingencies... 


Today and in the years ahead, your metalworking machines must be operated more 
continuously than ever before, to keep above break-even points. And they 
may be required to accommodate both civilian and defense production demands. 


That's why it will pay you to investigate the superior adaptability and 
durability of Brown & Sharpe Milling, Grinding and Screw Machines. Each of these 
machines is soundly engineered to do a broad class of work more 
efficiently — designed to give you maximum, continued productivity and 

precision, with high flexibility for change-overs. Write for 
detailed specifications. Brown & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


GRINDING MACHINES 


Universal * Plain 
Surface * Cutter and Tool 


UTE & OnARr) 


— ——— 
-_——_— 


No. 5 PLAIN GRINDING MACHINE No. 1 UNIVERSAL GRINDING MACHINE 





No. 2G AUTOMATIC SCREW MACHINE 


SCREW MACHINES 


Automatic Screw * Automatic Cutting-Off 
Automatic Pinion Turning 
Automatic Screw Threading * Hand Screw 


No. 000 PLAIN 
MILLING MACHINE 


MILLING MACHINES 


Universal * Plain including manufacturing types) 
Vertical * Omniversal 


BROWN @ SHARPE 


No. 0 HAND SCREW MACHINE 


No. 2 UNIVERSAL 
MILLING MACHINE 
(5 Horsepower) 


Brown & Sharpe \: 


Milling Machines * Grinding Machines * Screw Machines * Machine Tool Accessories 
Cutters * Machinists’ Tools + Johansson Gage Blocks * Electronic Measuring Equipment 
Permanent Magnet Chucks * Pumps 





aie oi 








GORRAM 


GORHAM 


GORHAM 


When your production machining problem dictates 
the use of special carbide tooling, your nearby 
Gorham Field Engineer can give you the right 
answers fast! He’s an expert in the design and 
application of special cutting tools . . . and he 
provides a complete engineering service to determine 
your exact requirements. 


He begins with your product, sketch or idea. He sur- 
veys your production operations and available equip- 
ment. He considers work material properties and 
required finishes and tolerances. He plots speeds, 
feeds and methods of tool driving. Then he develops 
practical design and metal‘urgical specifications for a 
special tool that’s “tailor-made” for your application. 
And his recommendations are backed by Gorham’s 
more than thirty years’ experience in the design, 
manufacture and heat treatment of fine cutting tools. 
Yes, your nearby Gorham Field Engineer is a helpful 
man to have around! If you haven't yet met him, write 
for his name, or send details of your problem direct, 
and we'll have him get in touch with you promptly. 


eS 


ouhtame TOOL COMPANY 


“EVERYTHING IN STANDARD AND SPECIAL CUTTING TOOLS” 
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14408 WOODROW WILSON ° DETROIT 3, MICHIGAN 
WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 


free 
MANUFACTURERS’ 
LITERATURE 


Request copies 
on postcards following page 48 


Nl CUTTING TOOLS Illinoia Tool 

Works, Chicago 39, Ill. 48-page illus- 
trated catalog 101 contains complete price 
and dimensional information on all Illinite 
standard tools, including end mills, saws, mill- 
ing cutters, tool bits, hobs, and shaper cutters 


N2 AIR POWER—Mead Specialties Co, 

Chicago, 1. 66-page 1953 edition of 
catalog pictures and describes entire line in- 
cluding single- and double-acting air cylinders, 
and air-operated presses, vises, chucks, valves, 
hammers, work feeders. 


N3 TUNGSTEN CARBIDE TOOLS—Gen- 

eral Electric Co, Carboloy Dept, Detroit, 
Mich. 26-page catalog and maintenance in- 
struction manual tells when and how to 
sharpen, equipment required, and techniques 
to follow. 


N4 TAP MANUAL—Threadwell Tap & 
Die Co, Greenfield, Mass. 56 pages of 
information on problems, definitions of termi- 
nology, and formulae for various threads, as 
well as tables of specifications, speeds, etc 


NS5 CARBIDE BLANKS AND TOOLS— 

Vascoloy-Ramet Corp, Waukegan, II. 
56-page catalog VR-441 illustrates and de- 
scribes complete line including toolholder in- 
serts and technical information on carbide 
and its use. Dimensions, angles, applications 
and ordering information. 


N6 CUTTING TOOLS—Morse Twist Drill 

& Machine Co, New Bedford, Mass. 
303-page revised catalog 87 covers application 
and usage. Revised technical and tabulated 
data is double-indexed, Contains new tap sec- 
tion and complete information on Unified 
Thread tolerances. 


N7 PORTABLE POWER SAW—Skil Corp, 

Chicago, Ill. 24-page manual on cut- 
ting applications and best methods for process- 
ing 30 different materials. Information in- 
cludes blade selection and techniques, and sug- 
gestions 


N8 PRECISION TOOLS—-The Dumore Co, 

Racine, Wis. 40-page illustrated cat- 
alog contains detailed information on all mod- 
els, including tool post grinders, drill heads, 
etc. Operational data and accessories included. 


NQ CUTTERS—Onsrud Cutter Mfg Co, 

Libertyville, Ill. 72-page catalog 53-W 
contains indexed, illustrated information on 
highspeed steel and carbide routing bits and 
cutters for non-ferrous metalworking. 18-page 
catalog 52-A covers routing and milling cut- 
ters for non-ferrous work Ordering infor 
mation included. 


N10 GROOVING TOOL—Truare Catalog 

Service, Waldes Kohinoor, Long Is- 
land City 1, NY. 20-page reference catalog 
GT2-53 provides facts, figures, charts, and 
illustrations on equipment for cutting internal 
recesses. Ranges, accessories, uses, and case 
histories included 


N11 TOOLS Wendt-Sonia Co, Hanni- 

bal, Mo. 82-page catalog 53 covers 
complete line of carbide-tipped reamers, drills, 
milling cutters, toolbits, and carbide blanks. 
Illustrates features and applications. Draw- 
ings, tables, dimensions, and resharpening di- 
rections included. 


N12 CUTTERS—ZIngersoll Milling Ma- 

chine Co, Rockford, IU. 12-page 
catalog No. 60K provides illustrated data on 
inserted blade milling and boring cutters for 
all makes of equipment. Information on car- 
bide milling of steel, cutting methods, selec- 
tion of tools, etc. 


N13 TWIST DRILLS—DoAl Co, Des 


Plaines, IU. 16-page illustrated cata- 
log 51-816 covers wide variety of styles in 
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STANDARD fot 
Tough fots aie 1881" 








Red Shield says: 


Call your Industrial Supply: Distributor for Shield Brand Twist Drills. 
N{ Specialized factory service available everywhere.’ 


~Sranparp Toor (“o. 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 


FACTORY BRANCHES IN: NEW YORK @ DETROIT © CHICAGO *« DALLAS «© SAN FRANCISCO 


_ THE STANDARD LINE: [Twist Drills - Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Special Tools 





NOW made b GAIRING 


Drill Large Holes from the Solid 
with Interchangeable Spade Drills 


Made in 256 cutter sizes, 1 to 5 inch diameter, in steps of '%, Conner type 
Spade Drills drill the required diameter in one operation, need no retracting to 
clear them of chips. Only eight sizes of holders are needed to handle all cutter sizes. 
For general purpose work and in the Tool Room, use the cutter and 
holder assembly shown above. It is a rugged tool of great rigidity, recommended 
for large holes of medium depth. 

For Production Drilling (for repetitive work), and for the somewhat deeper 


holes, use Conner type Oil Hole Holders designed for easy coolant flow and 
fast chip expulsion. 


For Boring: Core Drill Cutters, for semi-finishing of 
cored and drilled holes, are made in the same 256 
sizes, to fit the same spade drill holders. 


The Gairing Tool Company is now the exclusive manufacturer of the 
Spade and Core Drills, both standard and special, formerly made by 
the Conner Tool & Cutter Company. 


Send for Catalog Y 
and Price List URING 


In Canada: A. C. Wickman (Canada) Ltd., Queensway, Toronto 14 
The GAIRING TOOL COMPANY e¢ 21226 Hoover Road e Detroit 32, Michigan 





From the American Machinist Library 
of Tips for Top Shop Men 


rUNHE really competent man multiplies his effective- 
ness by every man he influences. One man, no mat- 
ter how able, is still one man, but one man believed in 


by enough others is unbeatable. 











fractional, letter, and wire size Lists drill 
countersinks, et Instructions for drill 
pointing and web thinning included. 
N14 PNEUMATIC TOOLS —-Mall Tool 
Co, Chicago 19, Il 153 catalog cov 
ers complete line of grinder drills, adjustable 
clutch screwdriver 12-0z highspeed die grind 
and a new fle al 
N15 REAMERS / Ilene & Ide, Chico 
pee, Mas ‘ istrated cata 
log 53 eontains indexed dati n complete line 
Specification and | ited price list in 


uded 


N16 TURRET LATHE TOOLS—Morey 

Machinery Co, New York, NY. 40- 

page catalog 566 illustrates and describes com 

plete line Specifications, applications, and 
ded index for ordering included 


N17 HOLE-PUNCHING UNITS—Wales- 
Strippit Corp, North Tonawanda, 
NY. 31-page illustrated catalog BL fully de- 
cribes units for processing mild steel up to 
in. thick. Data on various setups and ac- 
cessorie provided, plus specified stripping 
guide 
N18 CUTTING TOOLS-—-Whitman & 
Barnes, Plymouth, Mich 176-page 
catalog 105 illustrates and describes extensive 
line Alphabetical and numerical index pro- 
ide complete size and type listings 


N19 CLAMPING TOOLS—Wilton Tool 
Mfg Co, Chicago, Ill 2k-page re- 
vised catalog 109 contains illustrated infor- 
mation on complete line of vises, clamps, work 
positioners, and other hand tools 
N20 CARBIDE TOOLS—The Nelco Tool 
Co, Manchester, Conn. 48-page cat- 
alog C-10 offers comprehensive information on 
800 tools. Illustrated data provides applica 


tions, specifications, and price lists. 


N21 TAPPING ATTACHMENT—Boyar- 

Schultz Corp, Chicago 12, Ill. 6-page 
folder on leadscrew device for converting drill- 
press into precision tapper. Components il- 


lustrated and specifications listed 


N22 CUTOFF WHEELS Grinding 

Wheel Institute, Cleveland 15, Ohio 
19-page illustrated booklet covers usage, classi- 
fication, machine and wheel speeds and 
mountings, techniques and handling of work 


N23 SCREWDRIVING TOOLS Apex 
Machine & Tool Co, Dayton 2, Ohio 
60-page catalog 21 illustrates complete line 
with specifications and price Combination 
tools also fully described, Request on company 
letterhead 
N24 LEVER-TYPE DRAWBAR Gen- 
eral Die & Stamping Co, New York, 
NY. 4-page illustrated bulletin contains de- 
tailed data on chucking method for converting 
bench lathe into high-speed production screw 
machine 
N25 CUTTERS—M A Ford Mfg Co, Dav- 
enport, lowa. Catalog illustrates and 
gives specifications on 363 shapes and sizes 
of high speed steel rotary files, gcound cutters, 
countersinks, rasps, carbide cutters, end mills, 
and grinding burs. Charts included 
N26 THREADING TOOLS Sheffield 
Corp, Murchey Div, Dayton, Ohio. 
15-page illustrated catalog 153 provides data 
and specifications on die heads, taps, chaser 
accessories and special tools. Request on com- 
pany letterhead 


N27 HI-SHEAR TOOLS—Rivet Tool Co, 

Loa Angeles, Calif 20-page illus- 
trated catalog contains detailed information 
on product, installation data, variety of sets 


and tools available. 


N28 TAPPING FIXTURE Industrial 
Sales Co, Washington, DC. Bulletin 
illustrates universal fixture for use in tapping 


holes from 0-80 to 44-28, or as an indicator 
base and mounting for inspection 


N29 TOOLS—Cornwell Quality Tools Co, 

Mogadore, Ohio 128-page catalog 
has detailed, illustrated descriptions of stand- 
ard and specialized tools 
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SURFACE BROACHING IS BOOMING 


Figures recently released by the Department of 


Commerce show that 


there were a total of 637 Surface Broaching Machines shipped by Ameri- 


can manufacturers in 


1952 as against only 


245 in 1951. This tremendous 


upsurge in surface broaching is a clear indication of its tremendous im- 


portance in the high productive capacity of American manufacturers. 


Back of this upsurge in surface 
broaching stand years of develop- 
ment and improvement in broaching 
machines, broaches, fixtures, and 
automatic handling of broached 
parts. 


Colonial Broach Company has had 
an important part in this develop- 
ment and constant improvement for 
the last thirty-five years. Examples of 
this development are: High Speed 
Steel Broaches for increased life and 
accuracy, Carbide Inserts for high 
speed surface broaching, Hydraulic 
Broaching Machines, Automatic 
Broach and Automatic Parts Han- 
dling, Automatic Shuttling Fixtures, 
Hydraulic-Electric Controls and 
Automatic Broaching Cycles. 


One of the most important con- 
tributions of Colonial Broach is 
“Unified Broaching.” With single 
responsibility for design, manufac- 


ture and installation of complete 
Broaching Equipment, it brings to 
the production manufacturer an all- 
over consideration of his problems. 
This “Unified Broaching” includes 
Broaching Machines, Broaches, Fix- 
tures, and Automation, all by 
Colonial Broach Company. Auto- 
matic gaging may also be included. 

By working out a unified team of 
broaches, machines, fixtures and 
automation — properly installed in 
relation to their use——lost time and 
inefficiency are reduced. The parts 
are quickly handled, accurately ma- 
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chined and properly finished with 
fewer operations in a smaller area of 
your shop. Production zooms up- 
ward when responsibility is central- 
ized in hands that have experience, 
imagination and competence in com- 
plete Broaching Installations. 
“Unified Broaching” is being 
applied to both external and internal 
applications for broaching materials 
of all types, sizes and contours. Har- 
monious design of all the component 
parts of a complete Colonial “Unified 
Broaching” Installation starts with 
part print, material specifications, 
and production requirements of the 
part desired. Send this information 
on your jobs to Colonial Broach 
Company, Detroit, and request a 
quotation on a “Unified Broaching” 
Installation for your plant. 


“A BUSHING 


“After all, a bushing ts a bushing.” 
igan, that oft-repeated phrase is an 
drill jig bushing ts 4 thing apart 


Qualities like a steel that gives con- 
sistently long life in bushing service, 
|1.D. concentric with O.D. within 
0.0003”, fine finish, dependable ac- 
curacy on all dimensions, shipment 
from stock, are some of the points 
| mentioned. If the bin runs dry be- 
lcause of excessive demand for a 
| particular standard size, the shop is 
set up to replenish this size in short 
order. Parcel Post hastens delivery 
of the bushings to the user. And all 


| through the organization, there is a 


| genuine W illingness to serve the cus- 
| tomer. 


Through these qualities and prac- 
ltices, the demand for standard 
Colonial Drill Jig Bushings is con- 
| stantly expanding. 

Specials 

The quality of these standard bush- 
ings in service plus the willingness 
| of Colonial Bushings to serve the 
customer has been responsible for 
the increasing growth of another 
service to Colonial’s customers—the 
production of special bushings. 


Special bushings are made to the 
customer's print and specifications. 


eo 


~ MACHINES 


Read “Broaching News” for latest 
developments in broaching. We will 
be glad to see you get it regularly if 
you will drop us 4 line on your com- 
pany letterhead. 


IS a Bushing” 


To Colonial Bushirgs, Fraser, Mich- 
invitation to explain why 
from “run of the mine” bushings. 


a Colonial 


are quite often intri- 
cate, at other times only slightly 
different from the standard drill jig 
bushings. The flexibility of Colonials 
shop enables the production of these 
specials promptly and to the desired 
accuracies and specifications. 


These specials 


So whether the customer requires 
standard drill jig bushings that are 
a shade better, of specials to answer 
the needs for a particular problem, 
they are both av ailable from Colonial 
Bushings, Inc., 31780 Groesbeck 
Highway, Fraser, Michigan. Ask for 
“Flip-A-Page” Catalog B-649 for 
Colonial Standard Drill Jig Bush- 
ings, of send prints for quotes on 
Colonial Specials. 


= 
Eas 





Walker Does Ut Agata- 


Scientifically established principles of magnetic chuck design—utilizing 
balanced polarization and (most important) control of magnetic motive 
force away from machine tool tables and spindles, form the basis of 
successful holding for milling operations. Walker Magnetic Chucks 
for milling reduce hand time, expedite production, extend cutter life, 


decrease costs. Walker engineers can solve Your holding problems. 


0.5. WALKER Cco.Inc. 


WORCESTER 6, MASSACHUSETTS 
Original Designers and Guciders of Magnetic Chucks 


In Canada—Upton Bradeen & James, Ltd. 





OVER 100 


American Machinist Special Reports to the Metal- 
working Industries are currently available in reprint 
form. They cover as many subjects of vital interest to 
you. For complete list of titles, write Reader Service 
Department, American Machinist, New York 36. 
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N30 PORTABLE POWER TOOLS—Sy? 

ron Co, Homer City, Pa. 29-page cata 
log 537 illustrates descriptive information on 
complete line including new electronic impact 
wrench. 


N31 SAW BLADES—Capewell Manufac- 

turing Co, Hartford, Conn. Three i! 
lustrated information booklets available on 
selection and use of hand hack and power hack 
saws, and band saw blades. Data included on 
operation and maintenance of bandsaws Ir 
cludes charts and diagram 


N32 MARKING TOOLS—M E Cun» 

ham Co, Pittsburgh, Pa. 28-page c: 
alog 100 describes and illustrates over 100 
different tools and devices. Includes stamps 
marking machines and fixtures, dies and dic 
inserts, etc. 


N33 CUTTING TOOLS—Threadwell Tap 
& Die Co, Greenfield, Mass. 48-page 
illustrated catalog provides data on complete 
line, including taps, dies, twist drills, counter 
bores, keyway broaches, and tap and die kit 
48-page fixed gage catalog also available 


N34 VISES AND ACCESSORIES—Ch 

cago Tool & Engineering Co, 8383 S 
Chicago Ave, Chicago, Ill. 8-page illustrated 
catalog offers data on complete Palmgren line 
of vises, rotary tables, milling attachments, 
adjustable angle plates, and other accessorie 


N35 TOOL BLOCK AND HOLDERS 

Marvic, Inc, San Mateo, Calif. 38 
page Machinist's Operating Manual describes 
Marvic system of holding cutting tools for al! 
lathe operations to obtain deeper cuts without 
vibration. 


N36 TOOLS—Heinrich Toola, Inc, Ra 
Wis. Brochure illu 


cine, contains 
trated catalogs on line including hand-operated 
nibblers, shears, rod cutters and punches 
screwless and screwtype drillpress vises, and 
screwless fixture locks 


N37 CARBIDE INVENTORY PLAN 

General Electric Co, Carboloy Dept, 
Detroit, Mich. MTI (Minimum Tool Inven- 
tory) Plan, in kit form, provides basic infor- 
mation designed to reduce single point tool 
stocks by one-third, without major changes 
in inventory procedures 


N38 JIG AND FIXTURE TRACING 

TEMPLET—Northwestern Tool & 
Engineering Co, Dayton 3%, Ohio. Covers 26 
items in full scale on single sheet folded 
measure 8%x11 in, 


N39 WORK DRIVERS The Skinner 

Chuck Co, New Britain, Conn 8 
page illustrated catalog provides complete 
information and specifications on GF line 
Functioning, procedures, and  applicatio 
covered. 


N40 DIAMOND TOOLS Maurice 
New York 17, NY 2 


Deasau Co, 
page catalog offers illustrated and diagram 
matic information; covers dressing and boring 
tools, powders and lapping compounds, and 
special tools. 


CLAMPS— Stewek Tool 0 De 
N41 Mich . : 


trot 2, Catalog No. 8 covers 
50 new fixture units in variety of sizes and 
shapes. Contains full-size tracing templets 


N42 THREADING TOOL—Rivett Lathe 

& Grinder, Inc, Boston, Masa. Illus 
trated bulletin 110D describes tool and indexing 
system which presents each of ten cutter 
teeth to the work to form the thread 


N43 COLLETS~—Sutton Tool Co. Sturg 
Mich 18 lists 


26-page catalog No 
complete line, covering every size and type 
Special tools such as adapters, bushings, 
mandrels, and boring bars, illustrated and 
described 


N44 TAPS—DoAll Co, Desa Plaines, Ill 


16-page bulletin 51-813 illustrates an« 
describes line including hand, machine screv 
nut, pulley, pipe, tapper, and hook tap 
Charts giving drill sizes for various thread 
dimensions provided. 


N45 CUTTERS—Onerud Cutter Mfg Co, 
Libertyville, TU. 20-page illustrated 


1954 Production Planbook 





SUPER- REDISION SPIN 
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READY TODAY FOR THE 
GRINDERS AND MACHINE TOOLS OF TOMORROW 


Indicator readings taken on the Whenever you want Precision 
noses of thousands of POPE Super- Motorized or Belt Driven Spindles, 
Precision Spindles show less than in quantities of one, a hundred or 
one half of one ten thousandth (less more — whatever the kind of work 
than 50 millionths) of an inch of you want to do — let us submit 
total eccentricity. recommendations and estimates. 





The SUPER-PRECISION Of Today Is The STANDARD Of Tomorrow 


No. 87 
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catalog vers complete li ‘ routing and 
milling itter for r is metals, in 
cluding wide rt f unit for extremely 
high speed \ catior izes, and prices 


listed 


N46 MAGNETIC CHUCK Sundsatrand 
Machine Tool Co, Rockford, Ill. 5 
page folder contains illu at information 
on Power-Grip chuck for F duty and 
production milling r duc and general 
grinding operatior Ordering information in- 
cluded 
N47 CEMENTED CARBIDI POOLS 
AND BLANKS— Carboloy Dept, 
General Electric Co, Detroit Mich. 20-page 
catalog GT-265, calle trief ‘ " offers 
condensed pri ] | eci t plu 
buying informatior 


N48 THREADED PITCH DIAMETER 
TOLERAN( CHART 


Security 
Locknut Corp, Melrose Park ill. Coarse and 
Fine Thread chart give limensior and tol 


N49 DRILL CHART Ace Drill Corp, 
n, Mich. Wall t 


Adria char consoli- 
date 7 fractions wire, letter, and millimeter 
ting 


DIAPHRAGM HUCK he fie ol 
N50 ) , _ ( ( « r¢ 


let Co ern 6-page 
catalog illustrate Super-G ) ir pressure 


Straight Wheels unit. Operational ane ‘ 1 data, and appli 
‘ cations given 
Type DIT 
N51 REAMER SELECTOR—-Lavellee & 
Ide, CF pee Mass Pocket-size 
chart list 143 hok ri from 0.4000 through 


0.5010 in. Inelud cat g numbers and equi 


He 


valent sizes for easy lering 


N52 MARKING TOOLS The Parker 
Worl Ine, Hartford, 


Stam) Conn 


7 


$2-page catalog fully describes dies and stamps 


for every type 


WRENCH REPAIRS Utica Drop 
N53 ye re Sas 


Forge & ool Corp, Utica 4, 
Pamphlet called First Aid for Adjustable 
Wrenches,” contain nformation on proper 


f hand or press use 


I 
4 


Type DIZW 


care and handling of new and undamaged 


= 
Dish Wheels ‘ ad 
ef 


° adjustable wrenches t prolong life. Common 
Plain Cup Wheels ailments of long-used unit and repair in 
) Type DEWHC /. 


formation included 


ta 
# THREAD-MILLING CUTTERS 
N54 itr Tap & 7 Lina, 


rou ip & ool Co, Base 
Vich. 16-page nual 2 p des complete 


i tithe technical infe ation t peed and feeds, 

Type DIT: . P maintenance " ti t tolerances. Tables 
Used for chip breaker grind- 4 

surface grinding, large 

cutter grinding, cylindrical 

ra In sizes from 2” to ‘ : . ; 

4” in diameter N55 NOTCHING UNITS~- Wales Strippit 

Aline 


orth Tonawanda NY 20- 
ery d cutter grinding Fiaring Cup Wheels mg catalog N illustrates and describes line 
- ¥y ’ rindi ’ , a ‘ ise In unlimited I 
iy ‘ Type DIIT 2 und pr brake 

. 


methods, charts reci t provided Re 


quest on compan 
r 
j 


reamers, form tool grinding. 
Sizes 3 to 6 inches. 


Type D6WHC: ee i, CC) 
Off-hand grinding, single point i “ a re 


tools. Rough grinding inserted 


In sizes 32, 6, 1 

Type DIIT: 4 ZA ny 
Universally used for tool and  ) 
cutter grinding. In sizes 3, 
3%, and 5-inch diameters. — Ss. 


. 


Type DH2: ey > 
For honing the edges of cut- : 
ting tools in position on ma- . 
chines . . . to prolong cutting ad 
life between re-grindings. ~~ 

' Hones >, Mounted Wheels . 

Type DWS: > Type DH2 ay Type OWS 
Internal grinding, and contour a ‘ = 

ta 


grinding in carbide dies, 
Tom plete line 


., 


“! don't see why we should scrap ‘em. They're 
only out a thousandth—of a yard.” 
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Speed 


Convenience SUPER- 


VERSATILE 
TRUNNION 


@ Eliminates abuse to machine 
table 


NEW 


(8) 7h 
INDEXING 


Simplifies Jig Construction 


Increases jig life by less han- 
dling Positive dowel pin indexing 
by 15 
to 360 


eaapaS bora Reduces set-up time rg me o ary 0 
ewly developed S$ > i 

SELECTOR now § standard »Y _ vatec dial 

ment on all JAB Table 

Indexing Trunnions 

o be applied to trun- 

niens already in fleld. Op- 

erator is relieved of respon- 

sibility of correctly select- 


Speeds up production 

Roller Bearing heat treated 
Minimizes operator fatigue spindle 
ing desired indexing posi 
tions A predetermined pat 
tern of indexing can be set 
up whereby any or all of the 
24 indexing positions can be 
blocked out 


Large pieces handled with 
more ease than with box jig 
alone 


Steel face plate with 90 
T slots 


Compact rigid construction 


Adaptable to all types cf plus built-in accuracy 


production machine _ tool 


equipment Built-in Station Selector 


Ihhustration of a perfect ex- 
ample of the advantages of 
the JAB Table Type index- 
ing Trurnion over conven- 
tional methods. Notice sim- 
plicity of drill jig for drill- 
ing all four sides of hydrau- 
lic system manifold. Total 
of 18 holes drilled, 2 holes 
counterbored, 16 

tapped in one setup 
need to use air hose 
duction greatly increased by 
faster floor toe floor time, 


e Jig rotation removes chips Adaptable for Chuck 


ESTABLISHED 1870 


JOHNSON & BASSETT INC. 


PRODUCTION TOOL DIVISION 


rapid indexing, less opera- 


tor fatigue. 


Worcester, Massachusetts, 


JUST TAKE A LOOK AT 


"5" Ylamy Udoanlage 


T shape provides liberal side clear 
ance. Excessive friction is eliminated 


THIS 


cutting-off blade 


ct neady fo use 
and it will do what no other cut- 


ting-off blade can do. It is the Luers type blade—a blade that 


offers convenience, efficiency, and economy that no other blade 


Tapered blades have 

back and side clearances full 

length of blade No resharpening 
but front face required 


can offer. =~ Hollow-qround top ceuses 


chip to collapse and relieve 
friction against sidewall of cut 


“i 


e Empire Tool Company is the 
LEADER in cut-off blade devel 
opments’ backed by over 
twenty years’ experience in cut 
off blade manufacture 

e Cut-off blades are tools sub 
ject to conditions different from 
those of other tools and will 
perform most efficiently only 
when specialists’ recommenda 
tions are followed 


8774 GRINNELL AVE. 


American Machinist e MID-NOVE 


e Available from stock are 
blades of four types of high 
speed steels developed to meet 
the demands of cut-off opera 
tions. And on short notice you 
can get blades of cast alloys and 
tungsten carbide 

e Empire's Luers type blades 
are guaranteed to run faster 
and with less down time than 
any other 


\SMPIRE 


| TOOL COMPANY 


MBER, 1953 


Thus collapsed, the chip is drawn away 
from the sidewalls permitting coolant te 
reach cutting edges of blade. Friction is 
reduced, blade life is increased 


| 
| 
} We have holders to fit any standard hand and 
| automatic screw machines 

} 


ompany of 


Too! ( 
ved by John Milton 


These blades are made by Empire 
Detroit, Michigan, under licens 


luers Patents, In 


DETROIT 13, MICHIGAN 





Carbide 


Built-in 
Tipped 


Spindle 


Straight 
Shank 


GUARANTEED ACCURACY! 


REPLACE WITH RED-E and be SURE! 


RED-E offers the advantage of over 45 years of design, engi- 
neering and manufacturing experience. Only RED-E can serve 
your every Center requirement — regardless of size, taper, shank, 
style — and still GUARANTEE ACCURACY! 


Let us recommend a Center to fit your need. 


CENTER Specialists Since 1908 


READY TOOL COMPANY 


548 lranistan Ave. o Bridgeport 5, Conn. 





OVER 700 ADVERTISERS 


are telling you what's new and important about their 
products in this year’s issues of American Machinist. 
Because they do you can find more helpful ideas on 
better production in this magazine's advertising pages 


than in those of any other publication. 
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Tooling & Portable Tools 


A bibliography of recent AM articles, 
particularly those concerning replace- 
ment and modernization 


How to Choose & Use Rotary Files & Burs—Jan 
9, ‘50, pll7 

Tool Selection Cuts Machining Costs—Jan 9, 
‘50, p120 

Wood’s Metal Replaces Assembly Fixture—Mar 6, 
‘50, pllé 

Second Operation on Stampings Show Ingenious 
Tool Engineering—Apr 3, ‘50, pll7 

HSS, Plus High Angles, Mills Like Corbides—Apr 
3, ‘50, pl22 

Diamond Abrasives Finish Huge Molds—Apr 3, 
‘50, pl24 

Swivel Tool Bores Piston Chamber—Apr 3, ‘50, 
p130 

Special Hob Cuts Radial V-Grooves—Apr. 3, ‘50, 
pi3i 

Thread Rolling Is Not Always Limited to Threading 
—Apr 3, ‘50, pl54 

How Tooling Affects Design Of Metal Powder 
Parts—Apr 17, ‘50, p89 

Special Equipment Handles Heavy Components— 
May 1, ‘50, p76 

Tooled Conveyor Speeds Line Assembly—May 1, 
‘50, p78 

With Care Carbides Produce More on Automatics 
—-May 1, ‘50, p93 

How To Make Extrusions—May 15, ‘50, p105 

How To Mill Dies and Molds—May 15, ‘50, pll8 
Part |; May 29, ‘50, p74 Part I! 

Unusual Fixtures for Heavy Curved Work—May 
29, ‘50, p70 

Kneading And Coining Make Accurate Type Char- 
acters—June 12, ‘50, p85 

Pointers For Better Form Tools—May 29, ‘50, p78 

Hardened Steel Milled With Carbides—June 12, 
‘50, p94 

Dividing Head Increases Toolroom Versatility— 
June 12, ‘50, p96 

Ingenuity Solves Tough Machining Problems— 
June 12, ‘50, pll4 

How To Design Automatic Stops For Dies—June 
26, ‘50, p80 

Machines From The Makin’s—June 26, ‘50, p97 

Attachments Perform Diversified Toolroom Milling 
Operations—June 26, ‘50, p1l02 

Fixtures To Multi-Drili Complex Frames—July 10, 
‘50, p83 

Selection of Production Milling Processes—July 
10, ‘50, p90 Port |; July 24, ‘50, p98 Part 
11; Aug 7, ‘50, p92 Part II!; Aug 21, ‘50, pl04 
Part IV; Sept 30, ‘50, pl44 Part V 

Production Tooling Solves Machining Problems— 
July 10, ‘50, p94 

Investment Castings Depend On Good Pattern 
Tooling—July 10, ‘50, p97 

Production Tools Bend Tubing Quickly—July 24, 
‘50, pl02 

Multiple-Spindle Bar Machines—How They Work 
—What They Do—July 24, ‘50, pl07 

Lathe Drills Long Shafts—Aug 7, ‘50, p95 

Try This Aspirin For Gear-Burring Headaches— 
Aug 7, ‘50, p%6 

Are We Riding The Brake In Machining Steels 
—Aug 7, ‘50, p100 

Machining Costs A Billion A Year Too Much— 
Aug 7, ‘50, pl07 

Indexing Fixture Applied to Spotwelding—Aug 
21, ‘50, p10 

Compound Dies Make Accurate Parts—Aug 21, ‘50, 
pi22 

Photo-Templet Process Cuts Production Costs— 
Sept 4, ‘50, p122 

Assembly Fixture Makes Fastening Faster—Aug 
21, ‘50, p120 

Try These Tricks On Your Screw Machines—Sept 
4, ‘50, p150 

Chain Feed Carries Springs Through Forming 
Die—Oct 2, ‘50, p86 

Reducing Process Makes Precision Tubing & 
Accurate Internal Shapes—Oct 2, ‘50, p92 

How To Get The Most Out of Turret Lothes— 
Oct 2, ‘50, pl09 
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or your § 
GEAR LINE 


At Michigan Tool, gear cutting and finishing tools for the same 
gear are MATCHED—matched to each other, matched in per- 
formance. 


Matched tooling means greater assurance of accuracy through- 
out the life of tools. It means more gears per tool and lower tool 
cost per gear. 


When your tools are Matched, they work in harmony, each with 
the other. 


Michigan Matched gear cutting tools include ground and 
accurate unground hobs, shaper cutters, Shear-Speed cutting 
tools, gear finishing cutters or racks, also gear laps. 


Michigan’s own laboratory control of the high speed steels and 
heat treatment of the high speed steel tools assures the users of 
consistent highest quality in his Matched gear tools. 


Insist on Michigan Matched Gear Tools for your gear production 
line. 


PRODUCTION HEADQUARTERS 


YY, 


~ < 
E “Cups. 


7171 E. McNICHOLS RD. « DETROIT 12, MICHIGAN, U.S. A. “VU ee 


Shown here is only a part of Michigan's complete line 





MILFORD c/R5T 
THE NEW 


ILFORD REZISTOR 


HIGH SPEED STEEL 
BAND TOOL 


“eibey 


A REVOLUTIONARY, NEW, HIGH SPEED STEEL CUT-OFF TOOL 
DESIGNED SPECIFICALLY FOR CUTTING STAINLESS, DIE 
STEELS AND OTHER TOUGH FERROUS ALLOYS FASTER, 
MORE ECONOMICALLY. 


@ CUTS TWICE AS FAST ... as con- 
ventional carbon steel band saw blades when 
sawing tough alloys. 


© CUTS UP TO 30 TIMES LONGER... 


as proved by actual, on-the-job tests in the field. 


Now a band saw machine can be used for cutting steels 
that heretofore could be cut only with a power hack 
saw blade. The MILFORD REZISTOR Band Tool cuts 
smoother, faster and more accurately — chip loss of 
expensive metal is reduced. Descriptive circular and 
price lists available. Contact us direct or through your 
local MILFORD distributor. 


MILFORD specialists will talk over your metal-cutting 
problems with you, advise if the REZISTOR Band Saw 
Tool is right for your specific application, and determine 
your possible cost reduction. 


STANDARD OF QUALITY THE WORLD OVER 


THE HENRY G. THOMPSON & SON CO. 


SAW BLADE SPECIALISTS FOR OVER ZO YEARS 


NEW HAVEN 5, CONNECTICUT 


aD Pa 
4h — PROFILE BLADES AND BAND SAW BLADES 


a, bral HAND AND POWER HACK SAW BLADES 


t 


MILFORD Buy MILFORD Blades through your local MILFORD Distrib- 
vtor, o man chosen for his ability.and earnest desire 
to SERVE YOU BEST for ALL YOUR INDUSTRIAL NEEDS 


How To Work Tool & Die Steels—Oct 16, ‘50 
pl45 Port |; Dec 11, ‘50, pl47 Part Ii 
Air Feed Equips Screw Machine For Long Bars 
Oct 30, ‘50, p95 
Tank Rebuilding Speeded by Fixtures—Oct 30 
‘50, pl08 
Conversions Tool Drillpress for Small Lots—Dec 
11, *50, pl42 
Automatic Tools Drill & Tap Die-Castings—Dec 
11, ‘50, pl44 
“Christmas Tree’ Slotting Job Calls Back Old 
Planer—Dec 25, ‘50, p85 
New System Cuts Airframe Tooling Time 40% 
Dec 25, ‘50, p94 
First-Aid For Ten Cutting-Die Troubles—Dec 25, 
‘50, p96 
Pontiac Saves $100,000 Annually With A Tool 
Control Program—Jan 8, ‘51, p85 
Two Steels Make Westinghouse Plastic Molds 
Jan 8, ‘51, pll2 
Portable Automatic Air Drills Make Holes Faster 
Jan 8, ‘51, pl02 
Targeting Fixture Boosts Casting Output—Jan 
8, ‘51, pll4 
How To Drill Hardened Steels—Feb 5, ‘51, pl25 
Thread Chasing—Mar 5, ‘51, pll3 Part | 
Multihead Hobs Triple Gear Output at Chevrolet 
Muncie—Mar 19, ‘51, p134 
How To Spin Metals—Mar 19, ‘51, p45 
Progressive Dies Adjust Forming Pressure—Apr 2, 
‘51, pss 
Air Can Clamp Small Parts, Too—Apr 2, ‘51, p113 
Fixtures From Double-Coated Adhesives—Apr 16, 
‘51, pl43 
Cam-Actuated Fixture Speeds Multi-Hole Drilling 
—Apr 16, ‘51, pl68 
How To Mill Die Blocks With Carbides—Apr 30, 
‘51, pill 
Converted Filer Laps Jet Blades At Wright 
May 14, ‘51, pl36 
Scrap Suspension Maintains Lead In Progressive 
Die—May 14, ‘51, pl40 
Better Tapping—May 14, ‘51, pl43 
Progressive Die Draw-Folds A Split Cap—May 28, 
‘51, p94 
Magnetic Chucks Halve Planing Time—May 28, 
‘51, pl0o 
Glass Fiber Laminates Simplify Jig-Making—June 
11, ‘51, p31 
Small Shoos Must Adopt Good Methods—June 11, 
‘51, pl34 
Acid Pickle Doubles Tool Life on Ci—June 11, 
‘51, pl40 
What Carbide Burs Do—And How—June 11, ‘51, 
pl42 
Portable ‘Upside-Down’ Drill Works Beneath 
Giant Scroll Cases—June 11, ‘51, pl64 
Deburring Aircraft Sheets——June 25, ‘51, p99 
Spinning Head Sends Head Cost Spinning—June 
25, ‘51, pl08 
Peg-Leg Drill Machines Turbine—July 9, ‘51, 
pl40 
Stamped Circuits Take Perspiring Out of Wiring 
July 9, ‘51, pl42 
How To Mill, Roll, Grind, Threads For Production 
July 9, ‘51, pl45 
From A Diemaker’s Notebook—July 23, ‘51, p125 
Low-Cost Jigs For The Small Shop—July 23, ‘51, 
p30 
Accurate Holes Needn’t Be Difficult—July 23, 
p132 
Design Your Dies For Safety—July 23, ‘51, pl34 
Able Accessories Aid Drillpress Action—July 23, 
‘51, p52 
What Underlies Tool Life and Finish—Aug 20, 
‘51, p89 
Slick Tricks With Brushes—Aug 20, ‘51, p93 
Get Quicker Action With Attachments—Aug 20, 
‘51, p02 
Precision Builds Power On Wheels—Sept 3, ‘51, 
pl29 
Rotary Broaches Cut Tangs Faster—Sept 17, ‘51, 
pl34 
Round-Edged Blanks Produced With Rubber Dies— 
Sept 17, ‘51, pl38 
Shell Molding Produces Precise Big Castings 
Oct 15, ‘51, pl26 
How Segmental Dies Can Split Pipes—Oct 15, 
‘51, pl27 
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FIXTURE CLAMPS AND 
FIXTURE DETAILS! 


BACKED BY 
30 YEARS OF FINE 
cele MAKING AND | 
NATIONALLY TRY 24) 
AS STANDARDS Seem 
DEPENDABLE - - - DURABLE @) 
Highest quolity of workmanship and 
materials maintained at all times. 


IMMEDIATE DELIVERY 
on Standards - - - Standards can 
be modified to fit your application. 


LARGEST ASSORTMENT 

of sizes and types in the Industry. 
Your Tool Stores should have © 
representative stock ofall MORTON'S 
details. Complete Assemblies oF 
Individual Parts. 














Let MORTON show you how to 
save valuable Tooling and Design 


ing Time. 
% - - WRITE TODAY 


For instructive, Mlustrated 

Catalog containing full 

size tracing templates of 
each product. 


. ow 

wen ors = 
~~ et 
oe 


MORTON MACHINE WORKS 


2421 WOLCOTT ST. 


The Finest in Quality K, 
Y Reamers 


¢ DETROIT 20, MICH. 





CAN WE HELP? 


e 
na 


tion on adverti 
ised products, arti 
, article reprint 
s, and other 


assistance i 
or service our readers want. Whe 
can be helpful to you . . . write to | Suave 


» 


el 





Ma i 
pgp American Machinist Reader Servic 
W. 42nd Street, New York 36, N. Y . 


The Reamer Specialists 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
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Your Dependable Source for7op Zuatity! 
A-B-C DRILL JIG BUSHINGS |. 


Made from chromium or chromium-tungsten oil ~ 
hardening tool steels having 18.5% greater wear resist- 
ance than regular water hardening tool steels — and 
unexcelled for hardness and concentricity. 


" A-B-C PIERCING PUNCHES 


\ Precision made and precision heat treated. 
Two grades: 
Water hardening tool steel 
Molybdenum high speed steel 


to give optimum service. 


A-B-C STANDARDIZED 
DRILL JIG VISE 


Patented exclusive features permit swinging 


*. 


away the top plate for simplified fixturing and easier 
loading. 

Registry of top plate also is made extremely ac- 
curate through independent guide pins and bushings. 


ONE DEPENDABLE SOURCE FoR ALL THREE! 


ACCURATE BUSHING COMPANY 


MAIN OFFICE AND FACTORY: 
433 North Avenue, Garwood New Jersey * 
* 
ENGINEERING OFFICE AND REGIONAL WAREHOUSE: 
5722 W. Chicago Ave., Chicago 51, Illinois * ESterbrook 8-7180 
. 


REPRESENTATIVES IN ALL IMPORTANT INDUSTRIAL CENTERS 
WRITE FOR LITERATURE AND NAME OF YOUR LOCAL DISTRIBUTOR 


WEstfield 2-6400 








Tool Wear Results From Several Causes—Oct 
29, ‘51, pl0o 

Glass-Plastics—Easily Worked—Save Time—Save 
Material—Oct 29, ‘51, p106 

Tricky Carbide Tooling—Nov 12, ‘51, p133 

Clips tron Out Drawing Wrinkles—Nov 12, ‘51, 
pl37 

How Workpiece Structure Affects Tool Life— 
Nov 12, ‘51, p138 

How Eccentric Relief Is Easily Ground On Helical- 
Flute End Mills—Nov 12, ‘51, p42 

High-Rake Cutter Prods Production—Nov 26, 51, 
pi25 

Controlling Die-Casting Flash—Nov 26, ‘51, p135 

Close Controls Cut Gear Rejections—Nov 26, ‘51, 
p150 

Controlled Pressure Aids Deep Drawing—Dec 10, 
‘51, pl38 

Contour Turning—When, How, Equipment, Tool- 
ing—Dec 10, ‘51, pl49 

How To Cut Your Baby Gear Teeth—Dec 24, ‘51, 
p95 

Can Die Clearances Be Excessive?—Dec 24, ‘51, 
pos 

Nerve and Sharp Tools Machine Any Stainless At 
High Speeds—Jan 7, ‘52, plI7 

Sprayed Vapor Ups Tap Life and Speed—Jan 7, 
‘52, pl2i 

How To Tip Tools with Prehardened HSS—Jan 
7, ‘52, pl33 

Souped-Up Tooling Does Double-Decker Turning 
—Jan 7, ‘52, pl4l 

Emergency Reamer Practice—Jan 7, ‘52, pl47 

Holding Blocks Do A Tough Fixturing Job—Jan 
7, ‘52, p150 

Timed Press Tools Make and Assemble Three 
Parts—Feb 4, ‘52, p95 

Molding Blades Milled To Shape With Special 
Workholder—Feb 4, ‘52, pl06 

Small Dies, Lots and Costs—Feb 4, ‘52, p1l08 

Multiple Bending Multiplies Production—Feb 4, 
‘52, pl00 

Surplus Borer Tooled For Spheres—Feb 4, ‘52, 
pllo 

Tricky Tooling Stamps On Stamping Costs—Feb 
18, ‘52, p38 

Good Tools Plus Experience Make Better Gears— 
Feb 18, ‘52, p140 

CO. Cools Tools—Mar 3, ‘52, pl29 

Graphics Are A Better Method Of Calculating 
Form Tools—Mar 3, ‘52, pl45 

Hot Dimpling Forms Tough Aircraft Skin—Mar 
3, ‘52, pl60 

Sectional Dies Are Easier To Finish—Mar 3, ‘52, 
plél 

New Processes Will Machine The ‘‘Unmachinable”’ 
—Mar 17, ‘52, p130 

Super ‘Nerve Center’’ Cam—Mar 31, ‘52, p83 

Standardized Die Blocks Cut Tool Costs—Mar 
31, ‘52, p87 

Master Fixtures Master Assembly Troubles—Mar 
31, ‘52, p92 

Trepanning Speeds Production Of Deep Holes— 
Mar 31, ‘52, p96 

How Sperry Harnesses The Electron—Apr 14, ‘52, 
pl43 


Standard FIXTURE CLAMPS 
JIG and FIXTURE DETAILS 


— Immediate Delivery — 
SAVE: TIME * MONEY « MANPOWER 


Hundreds of Standard Fixture Clamps, Fixture Details 
Alloy Steel Studs in stock. 


Desirable Exclusive Territories Open for Representatives 


\HARCOS HARCO ENGINEERING 


12096 WOODBINE AVE., DETROIT 28, MICHIGAN 
KEnwood 3-7799 
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SANDERS 


SCALING 
HAMMERS 


CHIPPERS 


ig 


VERTICALS 


NUT SETTERS WIRE BRUSHES GRINDERS SCREW DRIVERS 


PORTABLE 
ole) AS DRILLS BUFFERS 


FOR 


INDUSTRY a 


@The past 25 years have 
established the Rotor Tool 


reputation of “better portable 


tools for industry”’. SANDING 

MACHINES 
From the day of pioneering the first rotary type grinder, to 
a full and extensive line means customer acceptance and 


customer approval. 


Produced in the industry’s most modern, air-conditioned 


plant to give “tops in precision”, 
Write for any of the following catalogs: 
No. 38—AirTools No. 34—180-cycle Electric Tools 


No. 36—360-cycle Electric Tools ANGLE DRILLS 


Special bulletins on specific tools. 


MIDGET DRILLS RAMMERS MIDGET GRINDERS STONE GRINDERS 


EXTENSION 
MIDGET GRINDERS GRINDERS CONE GRINDERS GRINDERS 


me) \ Oh @), ay hO1@) Faery 


CLEVELAND, OHIO 





We Buy Tools From Past Performance 


‘52, pl74 
Tests Tools, Talent—Apr 28, ‘52, p91 


Th U a Titanium 
e uC Racks And Pinions Drive Plastic Mold Cores—Apr 
28, ‘52, p97 


S'otting Fixtures Load Rapidly—Apr 28, ‘52, 


a tahyfe) |b eens 
Preformed Shapes Save Time and Carbide 


28, ‘52, pl04 
Plastics—Equipment and Techniques 
p07 
Low-Voltage Magnetic 
pl27 
How To Kecp 
Press Operations—May 12, ‘52, p132 
Interchangeable Mandrels To Cut Hobbing Costs 
~May 12, ‘52, p138 
‘52, p42 


6 JAW 6" CHUCK HANDLES Correct Curves For Carbides—May 12, 
Prototypes Speed Ford Tooling—May 


WORK OF 93 COLLETS! ae one 
The capacity of $1,000 worth of collets Tubes From Slugs—125 Extrusions Per 
for your tool room PLUS scroll chuck re- May 26, ‘52, p100 
chucking speed on duplicate parts with How Modern Gun-Drilling Improves 
.0005” precision... May 26, ‘52, p109 
The firm grip of 6 jaws for soft metal or Sandwich Structures Are Simple—May 
tube work... pills 
An end to most needs for stub arbors, Functional Tooling With Unit Air-Operated Drills 
ne mandrels, or special fixtures . . . June 9, ‘52, pl24 
= Fn A reliable precision chuck adaptable to Adjustable Cams Time Bending—June 
lathes, screw machines, grinders, dividing piss 
Tricky Tooling Turns Out Tubes—June 


pa heads . 
The greatest development of recent years p97 
to save machinists’ time . . . Cams Drive Small Cores In An Injection Mold 
June 23, ‘52, pllo 


r [hat’s the brief story of this sensational 
r AjustTru chuck. It is unbelievable — but Die Quenching Precision-Forms 
true! Send for catalog with full details. July 7, ‘52, 9125 
Gate Guards Give Greater Press Safety 


, SIZES AVAILABLE 32, p10 
huck gripping section “A” is like an and 6-Jaw Chuck—4” (light duty); 5”, 6”, 71%” | 
corel check Gib cna plelen to move Pn el _, uty); 5”, 6”, 7% Cam Lock In Mandrel Prevents Slip 
(accurate to 003°"). Section “B’ shows how 2-Jaw Aviation Chuck—6”, 71,” (heavy duty) p37 
chuck ‘floats’ on adapter (.020’ clearance) Simple Zinc-Alloy Dies Speed Small 


where 4 opposed scr 
for adjustment to dead true precision tows BUCK TOOL C Oo July 7, '52, pl38 
always come back within 0005" on duplicate ~ How To Apply Metal To Glass and Ceramics 
work, 910 Schippers Lane e@ Kalamazoo, Mich. July 7, ‘52, pl47 
Compound Dies—July 21, ‘52, pl04 
Setups Speed Production of 20-mm AP 


Apr 28, ‘52, 
Holding—May 12, ‘52 


+ 0.0002-in. Accuracy Throughout 








Minute 
Hole-Making 


26, ‘52 


Te 





7. "Oe 


Tough Alloys 











July 7, 





HOW and WHY it Works 
July 7, *52 


Orders 


T R re) y K ‘3 Special 
Sh July 21, ‘52, pli2 
R Oo TA R y Liza B L 3 S How "te Bend High fas ngth Extruded Shapes 
July 21, ‘52, pills 


STANDARD WORMWHEEL HEAVY DUTY WORMWHEEL 
anc our Hob Sharpenin nd Save Tools 

OPERATED ROTARY TABLE OPERATED ROTARY TABLE "ine Pr -, 5. ee 
P = Dix Heavy Stock 


6-Stage Proaressive Forms 


Aug 18, ‘52, pll2 

Alco Toolina Assemblies The 
18, ‘52, pll9 

Ingenious Tools Make Complex Metal-Powder 
Parts—Sept 1, ‘52, pl05 

Gundrills Are Home Grown At Allison—Sept 
‘52, pllo 

Don’t Overlook Operator Safety In Press-Tool 
Design—Sept 1, ‘52, pl2! 

ingenious Tooling Solves Tough Milling Problems 


M-47 Hybrid—Aug 


Five sizes: 9°, 12°, 15°, 18°, 21°. For Die Sinking, Th \ ~~ sizes: 18", 21”, 25" S 29. ‘52 98 
Jig Boring, Com Milling. ind ble ese larger, heavy duty models are used for Ji ept 29, ‘52, Pp 
9 9 illing. Indispensable in afl shops Work Drill Presse s, Millers, Shapers, and on Horie Re-Set-Paw! Tolerance Held By Powder Metallurgy 
zontal Boring Mills Oct 13, ‘52, pl26 
Reorind And Break-In Blasted From Chrom: 
pi58 


CAM LOCKING TYPE Plated Tools—Oct 13, ‘52 
Tolerances—Oct 13, 


ROTARY TABLE ‘ How To Control Coordinate 
' 52, pl66 
‘ Look At Your Diamond Wheel Dressers—Oct 27, 
‘52, pl42 
Grinding Fixture Aids Die Manufacture—Nov 24 
‘52, pl34 
Dividing Attachments can be = 7 — ee erent 
furnished for all models of ' 
Operated Rotary Tables ~ . Wormwheel Operated Rotary — — Saeies Cintwe—Ses 6, TE, see 
Cubes aaneet. the Medel Wet-Bel Grinding Speeds Production Of Ex 
truded Cylindrical Stock—Dec 8, ‘52, p106 


and tool rooms 


Drilling Attachments can be 
furnished for all Wormwheel 


. BH.9 
Three sizes: 12”, 15’, 18”, How To Design Diamond Pin Locators—Dec 8 
This model is intended for die sink “52, ples 
ing, bench work, and assembly of How To Design And Apply Master Gears—Dec 3 
machine units when quick rotation "52, pl25 


and positionin , 
p ing are required Smart Tooling Solves Tough Elliptical Boring Job 


ROTARY TABLES ARE OUR BUSINESS _—S oe 
How To Organize Production Processes-—Feb 16 


| TROYKE MFG. CO., CINCINNATI 9, OHIO Wondhod Plates Brest Welding Povee OF Magnet 
Chucks—Feb 16, ‘53, pl47 


SEE YOUR DEALER OR WRITE FOR CATALOG, DEPT. AM Economic Factors Must Govern Wheel Selection 
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For Grinding Carbides—Feb 16, ‘53, pl65 

Cadillac Teams COs With Silicon Carbides To 
Grind Carbide Tools Better—Feb 16, ‘53, p173 

Abrasive Belts Speed Production—Mar 2, ‘53, 
pl0l Part |; Mar 16, ‘53, p136 Part Il; Mar 30, 
‘53, pl06 Part lil 

Ingenious Holder Increases Life Of Carbide Tools 
—Mar 2, ‘53, pl08 

Self-Positioning Jig Cuts Drill Breakage—Mar 
16, ‘53, pl78 

How To Design Strippers And Ejectors For Pro 
gressive And Forming Dies—Mar 30, ‘53, p95 

Space Machine Tools With Coordinated Optics— 
Mar 30, ‘53, p99 

How Sylvania Fashions Fluorescent Fixtures—Apr 
13, ‘53, pl27 

Silicon-Carbide Wheels For Carbide Grinding 
Apr 27, ‘53, pl42 

Dodge Burnish-Reams Tappet Holes—May 11 
‘53 pl37 

Standardize Your Standard Tooling—May 25, ‘53, 
pl26 

Modern Tooling Turns Axle Shafts—May 25, ‘53, 
pi34 

When You Drill An Oil Well, Every Bit Counts 
May 25, ‘53, pl37 

Forces And Vibration On The Tool Affect Its 
Life—June 8, ‘53, pl42 

Turret Tooling Cuts Taper—June 8, ‘53, p172 

Gages Cut Hobbing Costs $30,000—June 22, ‘53, 
pi21 

How To Apply Strippers, Pressure Pads And 
Knockouts To Compound And Draw Dies 
June 22, ‘53, p25 

What To Do For Distortion Control In Large 
Rings—July 6, ‘53, pl45 

Practical Carbide Tool Maintenance 
pl26 

Further Thoughts On Shaving Dies—July 20, 
‘53, pl44 

Ingenious Toolholder Saves Machine Downtime 
Aug 3, ‘53, pl08 

Punch Press Tooling Works From Cams—Makes 
Cams—Sept 18, ‘50, p106 

How To Choose Trim Dies For Drawn Shells 
Oct 30, ‘50, p85 

Refining Methods Save 45°%—Mar 5, ‘51, pll0 

Steel Prop Blades Extruded With Internal Taper 
Mar 5, ‘51, pl28 

Tooling Tricks At Watertown Arsenal—Apr 30 
‘51, pao 

How To Machine Investment Castings—May 28, 
‘51, plo3 

Solid Carbide Saws Cut Clean and Fast—May 
28, ‘51, p120 

Splines Cut Faster, More Accurately—Aug 20, 
‘SI, p96 

Abrasive Belts Grind Carbides—Dec 8, 


July 20, ‘53, 


"52, pl02 





“I can't find the button that stops the draw 
press.” 


American Machinist e MID-NOVEMBER, 


HERE'S HOW YOU CAN MARK 
YOUR PRODUCT BETTER... 


with A ipso OOK 


MARKING TOOLS 


To stamp your 

aame or trademark 

cleanly, permanently 

—and do it in less time, 

at less cost with a Parker 

hand stamp or press 

marking tool—is profitable, sound 
business. Trademarks and legends 
can be exactingly duplicated, 
enlarged or reduced from your 
drawings by Parker craftsmen. 

To make a lasting impression—to 
sell more products to more prospects 
—be sure to specify Parker steel 
marking tools. 

TRADE MARK STAMPS — Faithful 
reproductions made to your 


specifications in any size... any 
style... for every marking job. 


MULTIPLE CHARACTER STAMPS — 
Produced for individual requirements in 
flat, concave or convex face to mark 

flat, curved or irregular surfaces. 


PILOT HAND STAMPS — Developed for 
centering in round or irregular 
openings and locating numbers, 
coding or letters adjacent to 

slots, holes, bosses, etc. 

Investigate the flexibility 

of Parker's Facilities! 


34 PAGE CATALOG 
“Marking Tools 
by Parker’ sent 
on request! 


DHit 


PARKER 


STAMP WORKS, IN¢ 


G 
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TUNGSTEN CARBIDE 
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S & E are regularly fabricating 
from solid Tungsten Carbide, tools 
that outperform steel *50 to 1. 


CUT Down-time—Scrap 
and Inventory! 


INCREASE Production, 
Accuracy and Profits! 


REAMERS — Solid Tungsten 

phew ~ long life. Precision 

* grou lor close tolerances 

Based on reports and super finish. Available 

from users from stock in diameters to 
%". Specials on request. 


While Today for free bulletins illustrating 


these HIGH PRODUCTION, PROFIT PRODUCING 
tungsten carbide tools. 


MACHINE PRODUCTS INC. 


PLANT AND GENERAL OFFICES: BRIDGEPORT, MICH. + SALES OFFICES IN ALL PRINCIPAL CITIES 











From the American Machinist Library 
of Tips for Top Shop Men 


NLY two of your possessions increase in value pro- 
portionally with price inflation. One is time, the 
other knowledge. You can employ both productively to 


build security, or squander them. 








eROUND-TABLE 
REVIEW 


Many readers have asked for 
a summary of discussion of our 
every-issue Round-Table nar- 
ratives. Here are selected sub- 
jects, showing the original title, 
then a sentence to restate the 
point of original argument be- 
tween Ed and Al, and a para- 
graph or two to summarize 
points made in reader discus- 
sions 


SQUEAL OR SQUIRM 


e tow do you treat the problem of a 
shop tattle-tale? 


Few readers felt that the tattle-tale 
should be rewarded, or that such an 
accomplice was a useful part of shop 
management 

Generally, the problem is how to 
get the informant back to his right- 
ful job with the least friction. The 
easiest way seems to be to politely 
thank the informer, and send him 
back to work with the promise to 
look into the matter. Any stronger 
answer might be effective for the 
moment, but risks making a sore- 
headed antagonist out of the person 
reprimanded. (This would be un- 
necessary friction, the end result 
of which could be dismissal of the 
man. If that’s what you want, do it 
right away, before a general turmoil 
is created.) 

A good foreman is sufficiently 
aware of the happenings in his de- 
partment that the matter shouldn’t 
be serious enough to justify much 
thought. If it is serious, get around 
a little more in the department 


PACK RATS 


e How strictly should a company 
try to enforce minor pilferage? 


It is doubtful that any company has 
ever completely solved the problem 
of minor pilferage. Then the best 
thing that can be done is to limit 
such petty theft as much as possible 
There are several ways 

Probably the most impractical way 
is tryiug to search everyone at the 
exit gate. The expense is great, and, 
although large items would be de- 
tected, little things could get past 
one way or another, and the total 
cost would probably be greater than 
the savings 

It is better to sell small items at 
cost, including cutting tools, clamps, 
bolts and nuts, micrometers (when 
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SAN FRANCISCO ST. LOUIS SEATTLE 


To bring your finishing 
methods up-to-the-minute 









| | 
~. 






* 
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INDIANAPOLIS 


HIGH POINT GRAND RAPIDS DETROIT 
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ATLANTA 


On typical pieces of your own production, try out the 
latest developments in abrasive belt applications. Utilize the special- 
ized skill of BEHR-MANNING Engineers, plus the constantly improving 
results of BEHR-MANNING research. All! this is available to you at 
no cost, in your nearest BEHR-MANNING Methods and Equipment 


Demonstration Room — actually a proving ground for production. 


BUFFALO 


Sixteen strategically located branches 

now have these BEHR-MANNING "production 

laboratories," all completely equipped, oper- 

CHICAGO ating with the sole aim of insuring you the greatest possible economies 
 sathaa Te ‘ in belt application. Considering the recent rapid advances in this 
field, a visit to your local Demonstration Room may very well be the 

basis for decidedly worthwhile savings, better finishes, or both. Make 


an appointment by phone, or write us direct. 


For interesting data on new belt methods, write for the boo 

"How Polisher Pete Put Economy in Polishing.’ 

Address Behr-Manning Corp., Troy, N. Y., Dept. AM-1 
CINCINNATI 

In Canada: Behr-Manning (Canada) Ltd., Brantford 

For Export: Norton Behr-Manning Overseas Inc., New Rochelle, N. Y., U 


T ABRASIVES 
HARPER 


A PRE 


EHR: VANNING * 


® heintes of NORTON Company 


CLEVELAND 
os For the newest in coated abrasives...watch Behr-Manning | 
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available) the sort of things that 
disappear most frequently anyhow. 
This practice might even be extend- 
ed to scrap parts and odds and ends 
of materials. 

There is a psychological problem 
involved in trying to control petty 
theft. When the men see top brass 
taking advantage of company money, 
in the form of such things as per- 
sonal use of company cars, and com- 
pany-paid vacation trips on a thin 
pretense of business, it’s difficult to 
make much of a case against work- 
ers who take some minor company 
property. 

Generally, in the small or medium- 
sized company, trust and mutual re- 
spect are more likely to succeed than 
detector systems. 


THEIRS NOT TO REASON WHY 


e What should a toolroom foreman 
do under these circumstances? One 
of his men discovers an apparent 
error in the design he is working on; 
the chief designer, who must ap- 
prove all design changes, is out of 
town; the next higher authority is 
the chief engineer. 





There are three possible actions the 
toolmaker and his foreman can fol- 
low. First, they can make the part 
like the drawing says, letting trou- 
ble happen where it will. Second, 


SIMMONDS make the part correctly, trusting 
} the chief designer to approve the 


ABRASIVE CO. act when he returns. Finally, take 

a — é ate the matter up with the chief engi- 

G ° di Wh ; PY neer, at the risk of giving the chief 

rin ing ee Ss 5 designer a poor reputation. 

Sg None of these actions is ideal. Even 

if the toolmaker sees that the print 

Any way he figures it . . . pro- is wrong, he’ll probably make the 

duction per wheel-dollar, less down - part wrong if the chief designer is 

time, fewer rejects . . . Simonds am unpopular. Then the company loses 

Grinding Wheels pay-off. You, too, a the money that went into the wrong 

can get satisfaction, savings and ’ ' part, and loses the use of the part. 

long productive service in these uf ] ' Be Yet some organizations are so rigid- 

quality controlled wheels. Right ua, ly stratified that that is all that 

now they’re proving their value Pe could happen. If the part is made 
throughout every phase of industrial 
grinding in terms of top output, 
accurate performance and consis- 
tently superior results. Complete 
line includes grinding wheels, mount- 
ed wheels and points, segments and 
abrasive grain . . . all available 
through your Simonds distributor. 


Write for free data book and name 
of your Simonds distributor. 


PHILADELPHIA 37, PA BRANCH WAREHOUSES CHICAG 


DISTRIBUTORS IN PRINCIPAL CITIES 
Division of Simonds Saw and Stee! Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- = — 
port, N.Y. Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. Okay; now when | nod my head, hit it 
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MAcCROSK Y 


COST 
CUTTING 





Dack- Lock 
MILLING CUTTERS 


Face Mills, Shank and 
Shell End Mills, Half Side 
and Staggered Tooth Designs 


Standard Sizes from 3'' to 24'' in Diameter 


TOOLS 





" 


Carbide Tipped or High Speed Blades for Cast Iron, Steel and Aluminum 


Engineered to match the ruggedness and power 
potential of modern milling machines, McCrosky 
Jack-Lock® cutters feature a proved design that gives 
you a maximum of long, highly efficient and trouble- 


Fine pitch adjusting screws permit the blades to 
be advanced evenly and accurately against an indi- 
cator, reducing to a minimum the amount of blade 
stock lost in regrinding; saving grinding time; mini- 


free service. 

McCrosky’s nationally known Jack-Lock" wedges 
hold the blades rigidly and solidly in the body with 
a powerful compound action; yet permit easy, quick 
release of the blades; and relocking again, rigidly 
and solidly, without hammering or pounding. 


mizing purchases of new blades; and enabling fewer 
cutters to keep a job running continuously. 

Sizes and designs for every milling requirement. 
Write for Bulletin No. 17-M and start today cutting 
your milling costs with McCrosky cost cutting Jack- 
Lock" milling cutters. 


MSCROSKY 
Super’ Adjustable 
REAMERS 


Complete line includes chucking 
reamers with straight or tapered 
shanks, shell reamers with tapered holes 
for standard arbors or large straight holes 
for line bar reaming. Stock sizes from 15/16"’ 
to 6'' diameter. High speed, cast alloy or car- 
bide tipped blades. Write for Bulletin 18-R. 


MCCROSKY 
Wizard 


MCCROSKY 
Universal 


MILLING CUTTERS 


Body can be bladed to 
rotate either right or left 
hand. Consequently, select- 
ing blades with tips of proper material 
mounted at proper angles produces a cutter 
that meets any metal or machine condition. 
Write for Bulletin No. 531 today 


QUICK-CHANGE CHUCKS 


McCrosky's Wizard Quick- 
Change Chuck and Collet outfits hold 
tools centered and rigid. They enable 
the operator to change tools easily 
and quickly, without stopping or slowing down 
the spindle. Successive operation jobs 
become continuous. Write for Bulletin 18-C. 


MCCROSKY 
Block ype 


BORING BARS 


Individually ground and 
hardened tapered V-key centers 
the block and cutting blades ac- 
curately and rigidly yet permits easy 
release for regrinding, and “floating” with 
extreme accuracy when making finishing cuts 
Wide range of stock sizes. Write for Bul. 18-B. 


MCCROSKY 
Wultipele Operation 


TOOLS 


McCrosky “Specials” 
combine two or more 
related boring, facing, 
chamfering or reaming 
operations into a single tool saving set-up ‘ime 
and cutting costs. Engineered by McCrosky 
to your work prints. Write for Bulletin 17-S. 


MSCROSKY 


Tart 
TOOL POSTS 


These tool posts per- 
mit successive tools to be 
swung into cutting position 
quickly, indexed accu- 
rately, and locked rigidly, giving engine lathes 
many of the advantages of turret lathes. Four 
styles—11 sizes. Write for Bulletin 18-T. 


TOOL 
CORPORATION 


mMBeadcwvse ee a, Bs 
Engineering and Sales Representatives in the Principal Cities 
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GENESEE, De You Need? 


ADJUSTABLE 


HOLLOW MILLS ff Mmmuancae 
witt INCREASE your 
PRODUCTION : 


END MILLS 


SPECIALS are our SPECIALTY 


STVLE M- Blades , | a 
set of rake angle 
for cutting steel, 
eluminum, end 
other materials 
requiring reke. 


e THERE IS A GENESEE r.R'£@) 400) 10) 8 Gm (0) e) me om 


for every hollow milling MILLERSBURG, PA., U.S.A. 
INSERTED BLADE FACING job. Available in 16 styles. 
& COUNTERBORING TOOLS Standard sizes from 0 to2”, 
with straight or Morse taper 
shanks carried in stock... 


» Each size tool has Ve range. 

> Blades quickly ground in a 
simple fixture. 

» Alltools manufactured of 
heat-treated alloy steel. 








» Adjusting threads are ground 
from the solid and adjusting 
SPECIAL rings are lapped for extreme 

HIGH PRODUCTION TOOLS accuracy. 


> Available with high speed 
steel, cast-alloy, or Tungsten 
Carbide tipped blades. 
Genesee Tools will increase 
your production—35 years 
of know-how is yours for 
the asking... Write for 
complete catalog 


rE MFG. 0) Special 0 head ded 
gre 7 Ne {Specia ea recommende 











for light boring un to 4” dia 


; ' ‘ ) No. 3 head bores holes from 

->> GUND <<- C; to 6” dia 

No. 4 head bores holes from 
Est 1908 0 to 10” dia 


> F 
ROcy ESTE R A, N. BORING WEADS Ihote thy ag ‘“ bores any size 


Write today for ‘ull details and 
specifications 


ADJUSTABLE HOLLOW MILLS © FACING AND MADE IN 
| COUNTERBORING TOOLS SPECIAL PRODUCTION TOOLS NINE SIZES I C. CRALEY MFG. CO. 





SHILLINGTON e PENNA. 
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contrary to the print, but according 
to what seems correct to the tool- 
maker and his foreman, it is always 
possible that they are both wrong 
and the print is right. Also, there 
is the chance that inspection won't 
approve the part, because it’s con 
trary to the design. Then the tool 
room is in trouble, whether or not 
the men had good intentions. Con 
sultation with the chief engineer is 
probably the safest thing to do, be- 
cause anyone can make a mistake, 
and it would be better to save the 
money than to “make it like it says” 


SHOP FBI 


e What do you do about a broken 
machine when “no one” broke it? 


First, it must be established, if pos 
sible, whether the machine was 
faulty or not. If so, then nothinz 
more can be done. If the machine 
was all right, one of the men, who 
didn’t know what he was doing, 
pushed the wrong button. It is al 
most impossible to find out immedi 
ately who is responsible. (The truth 
will probably come out later.) Mean 
while, it would be a good idea to 
begin teaching all the men to run 
all the machines. (This has other 
advantages, too.) Even if the men 
don’t become expert operators, they 
will know enough not to start a ma 
chine without making sure all the 
proper precautions are taken 

Other actions include putting locks 
on controls, in case the shop is too 
big and diverse to teach the men 
how to run all the machines. Also, 
it might be possible to promise im 
munity and ask the responsible pe 
son to admit his wrong. It’s a little 
hard to see how this would help, 
though, because of distrust by the 
guilty party. (No matter how sin 
cere the promise is, there is certain 
to be some direct or indirect punish 
ment forthcoming.) 

One of the best ways to avoid the 


trouble again is to call all the men 


together and tell them just what 
went wrong and how the accident 


could have been prevented 


WHAT’S NEXT BOARD 


e Is an assignment board a good idea 
in small or medium shops? 


Such a board has many advantages 
First, the men will know there i 
more work waiting, and won't try to 
tall a job, for fear of being out of 
work. Also, a man who finishes a 
the fore 
assignment 
forced to decide the 
equence, thu 


job won't have to look for 
man to get his next 
Management is 


work avoiding con 
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NN 2 
SERIES ~ 


power 


' Chucks 





rigidity and design 


essential for today's 


6" to 21" with forged s 
and with either 2 or 3 adjust 


adjustable jaws. Exclusive sli 


2100 construction grips internal or ex 


satures so 
roduction 


rnal work 


positively regardless of jaw position. The chugk will mot 


release the work, even if air line is broken, until operator 


actuates the draw bear. Skinner double-acti§g rotating 
(series 2100 for speeds up to 1500 R. P.M.) and npn-rotating 
air cylinders are available with semi-steel bodies for 


Il sizes of 


Skinner power chucks, and for actuating all typesjof holding 
fixtures and tailstocks. Series 2200 do 
rotating air cylinders have aluminum bodies 


operation up to 3000 spindle R. P. 


accessories include hand-operating valves 


air unit, including regulating valv 


gage and lubricator — filters 


cont 
Wrike for catalog giving 
complete details on the Skinner line 
of power and manually operated 
chucks. And ask about new movie 
“Chucks and Their Uses” 
for free showings. 


THE SKINNER 


CHUCK COMPANY 


available 


- soft 


le-acting 
r efficient 
M. Skinner 
complete 
>, pressure 
blank top 


jaws; draw bars— drawstubes, etc. 


( 
TI Ara 


203 Edgewood Ave., New Britain, Conn. 





Sold by loading distiibutor 
im every idusthiial anea 











fusion. If a worker finishes his job 
sooner than expected, his next work 
is ready, and the problem of “dig- 
ging up” a job is avoided. Tools can 
be prepared for the next job, saving 
time between assignments. 

On the other hand, some men 
might feel pushed and uncomfortable 
if they see the next job before the 
previous one is finished. Also, if the 
shop has many diverse operations 
and products, the need of changing 
a man’s assignments at the last min- 
ute might create a lack of faith in 
the management. If there aren’t any 
jobs, even though work is expected 
shortly, the men can see this, and 
will stretch out their present as- 
signment 

There are alternate ways get the 
same result as the board does. One 
is to put work by the machine, and 
keep the actual schedule in the fore- 
man’s desk. This avoids the embar- 
rassment of changing the specific 
operator, if a more skilled man be- 
comes available for a hard job which 
had been planned for a less skilled 
man. Also, there may be two cate- 
gories of assignment—“Immediate” 
and “Tentative”, so that plans are 
admittedly subject to change until 


@ Completely Self-Contained Motor Driven Units the last minute. 
e No Set-Up Time — No Special Equipment 
e Just Plug Into Nearest Electric Outlet OFF ASAM, ” wnceaee 


e Should a newly hired toolmaker 

ee ei eo” e 

Especially designed for fast, precision 20'’ MODEL: 18 quick-feed changes, 144” be started on easy or Clout werk: 
Cycle Milling and Indexing—Contin- to 52”, or 3” to 108” If the new man is started on difficult 
uous Face Milling—Cam Milling work and spoils the first piece, only 
Other special purpose jobs that require 42" MODEL: Infinite variable feed. Table the foreman is to be blamed. Any 
an Automatic Revolving Fixture. An can be increased to 72” with sub- new man is nervous on his first job, 
exceptional time and labor saver! plates. however experienced he is. Also, no 
one knows all there is to be known 

wo os OEE about any trade, and there may be 

NIGHT Watt = © inane Gaaeeeeee eb some feature of the job with which 

K satire ac Coupon i 2920 W. Pine Bivd., St. Louis 8, Mo 


PT P 

UI For Brochure i Send information on Power-Feed Rotary Tables 
&, 
*> 


G 
> 
TITLE 


W. B. KNIGHT MACHINERY c0. {] Also send details on Knight Milling Machines 


3920 WEST PINE BLVD., ST.LOUIS 8, MO. 0 am ae om oe ee ee ee ee ee ee ee ee 


he is not familiar. And, under un- 
usual circumstances, another man’s 
cover-up may be the cause of a 
spoiled part, in the form of faulty 
gages, fixtures, or some such trouble. 


EN 


i HAME 





More Information ... with pleasure 


All advertisers in this issue will gladly give you all 


the additional information about their products you 





would like to have. Write to them . . . or to Manager, 
Reader Service, American Machinist, 330 W. 42nd 
Street, New York 36. 


“Mill two inches off the coat tail, re-bush 
the sleeves, and turn down the collar.” 
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NEW UNIVERSAL 
RADIAL HOLE-DRILLING MACHINE 


A Standard Machine 
Designed for Variety Production 


Why build a special machine for drilling radial holes when 
a standard machine equipped with Govro-Nelson Automatic 
Drilling Units will, in many cases, perform the work of a 
special machine that would cost considerably more! 


Any number of drilling units up to eight may be employed, 
the units being movable not only through 360 degrees on the 
circular table but also movable endwise on riser plates to meet 
the requirements of the part being drilled. 

The machine may also be used for tapping operations with 
Govro-Nelson Tapping Units. It has a range of 1/32” to 
3/8” on drilling operations and 0-80 to 3/8-16 on tapping 
operations, depending on material and spindle speeds. A single, 
momentary contact start-button causes all units to operate 


simultaneously. 
If you are interested in reducing the cost of your radial drilling 
: . . , : : : WRITE FOR 
and tapping operations, write for price and dimensional data. . 
Lite 14. (4448 | 


GOVRO-NELSON CO. 
/ Anideoile DRILLING UNIT Machinists of Precision Parts for 30 Years 


1933 ANTOINETTE DETROIT 8, MICH. 











THE HOLD : 
FOR THE HOLE! a Duty 


/ Jp - CTION 
"@> ‘TF TOGGLE CLAMPS 


Extra CLEARANCE 
DRILL JIG! | ye Extra SPEED 


ff ~ 
>THE RIGHTHOLD-THEBESTHOLD +) CQ-1100 
for work part while drilling hole. ' TOGGLE 


CLAMP 


> THE FASTEST - MOST RIGID GRIP A é aati 
when drill cuts through the stock. drop forgings, cast 


steel and solid bar 


> THE QUICKEST LOADING and unloading of work part. stock 
>THE MOST ACCURATE location of hole in the part . A 
>THE SPEEDIEST set-up for a variety of jobs. ——_— 


That's a partial description of the Kam-Grip Jig innit Wiens ali 
for drilling small parts up to 1 inch diameter. in eo tn clnee query 


mojor industrial field and 


aN WRITE FOR CATALOG COVERING COMPLETE LINE | naadigyrencranadnnday ee 


nent engineering firms. 


‘2 Wa OF KAM-GRIP DRILL JIGS AND MILLING FIXTURES ‘hci Cer Qetieme 


MANUFACTURERS ENGINEERING SERVICE, INC. WOLVERINE TOOL CO. 


1484 E. WOODBRIDGE 
SECURITY Chee. (10 lEOR. Bete DETROIT 7, MICHIGAN 
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man on as WOrk, ») go through 
Z- a probationary per! intil the fore 
Y. man know what so! of a worker 
he has. If it is absolutely necessary 
to find out immediately how skilled 


<_. 
~— 
af 


. the man is, he mj > given a 
difficult bi ! ritical job 
AVAILABLE uch a ig) equire working to 
close tolerance the part is spoiled 


Style 1000 the man can have another try at 1 


NOW! without hurting production 
These comments apply to skilled 


pecialized workmen. If the new 


The new line of Wen ” HL ESE OR GINEENE SrSeNNEn wers 
it is almost or f the question to 


give him a very ult job; he 


should be given veral easy job 
intil he has felt } y around the 
hop and knows his machine 


BARGAIN SHOPPER 


e If you hire a man who, it later 
turns out, was working for a neigh- 
boring firm when you hired him, 


would you call this labor stealing? 
It is very doubtful that such a situa 
tion could be called labor-stealing 
Current high living costs make it 


Style 2000 Style 3000 Style 4000 Style 5000 necessary to have a minimum time 
of unemployment between jobs. Thi 


+ 


situation is unusual, also, because it 


is general practice ft isk a newly 
hired man his employment record, 
and the fact th till working 
for the nearby firm should come out 
during this questioning 
The whole question of labor steal] 
ing has been discussed in anothe1 
Reamer Blanks Solid Round Solid Triangular Center Tips Round Table. Is it any worse to 
“steal” labor, by outbidding a com 
petitor, than it is to bid on contracts 
indulging in “contract stealing’? If 


Your local distributor now has a : 
we are going to support a compet! 


complete line of new Wendt-Sonis 
carbide blanks and inserts, in tive economy, one of the factors to 
addition to his line of W-S accept is competitive hiring of labor 
If one company can treat its worke1 
better than a similar company in the 
Blanks are available in a wide range same area, and still stay in business, 
of styles including reamer blanks, it’s onlv fair to let the workers de 


carbide cutting tools. 


solid rounds, and center tips. cide which of the firms they’d 


( 


serts are » in triang 
Inserts are made in triangular, rather work fo: 
square, round and diamond shapes. 

Both blanks and inserts are made 


in a variety of grades and sizes. 


NEW! write for the new Wendt-Sonis carbide blanks and in- 


"Tooling Tips” folder, Form 
553, that contains complete 
details and prices for the 
new carbide blanks. Send a 
postcard to Dept. S. 


serts are made to the same exacting 
standards as other Wendt-Sonis 
tools. Hundreds of production 

runs have proved that Wendt- 

Sonis blanks and inserts increase 
production and lower tool costs, 


wenpt ” sonis 


HANNIBAL, MISSOURI 
576 N. Prairie Ave. 549 W. Randolph 
Hawthorne, California Chicago, Illinois 


A COMPLETE LINE OF CARBIDE CUTTING TOOLS AND BLANKS 
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PRACTICAL, LOW-COST DUMORE PRECISION TOOLS 
PROVIDE NEW ANSWERS T0 OLD SHOP PROBLEMS 








[' your work involves 
or off-hand grinding 


hole drilling — a modest inv 


more Dumore Precision Tools will help you 


mT extend the capabilities of your present standard 
machine tools 


put more of your work on a paying, mass pro 
duction basis 


p utilize available skilled and unskilled labor to 
the fullest extent 


allow high-rate equipment to sp nd more time 
on high rate assignments 


drill or grind to extra-close tolerances in mint 


mum setup machine and handling time 


pget extra drilling or grinding flexibility that 
will smooth out the problem of unforeseen sched 
ule demands and work} icces Of unusual size 


have efficient yet economical componcnts ay ul 
able to serve as a basis for special produ tron 


machinery 


y make savings that will frequently pay for the 
cost of the new Dumores in a matter of weeks 


or months 


miormatio 


About the pictures... 


(1) This manufacturer 
other hoy fare 
Dumore 44 pl 

(2) This clding 
drills six No. 41 hole 


the rate of 465 piece 





of it perfect balance 
t! Dumore Hand 
roon al 

| tilizin iM ! 
lathe-mount Di 
ternal grinding of 


more Drill Grinder 





THERE'S A DUMORE PRECISION TOOL 
TO SPEED EVERY JOB YOU HANDLE 


TOOL POST GRINDERS... = AUTOMATIC DRILL HEADS... 


mount on all standard machine tools fron . ‘ Self-contained, ne ide air or hy- 
turret lathe to boring mill, hold tolerances draulic lines, plug in any electric outlet 
to .OOOT in, surface finishes of 6 to 8 micro ‘ Controls are built-in, completely automatic 
inches. Eight models, 1/14 to 1 hp continu Mount singly or in groups. Virtually elimi- 
ous-duty rated Dumore motors to choose a nate drill breakage when drilling small- 
from. Model illustrated is a 1/2-hp Series 5 liameter deep holes. Powered by a Dumore 
the most versatile grinder in the Dumore quality built, continuous-duty rated 1 6-hp 
line. It handles up to 5 in, wheels, has 11 Universal motor. Speed range of 2500 to 


interchangeable quills 1500 rpm. Jacobs Chuck 0 to 5/32 in. 


HAND GRINDERS... .. DRILL GRINDERS ... 


easily adaptable to nearly every grinding and give you more production, longer drill life 
hand filing job. Available in five model j 4 - leaner hole iniform hole size and specified 
with 1/20 to 1/4-hp continuous-duty rated j point and clearan ngle They eliminate 
motors. Proven in more than 100,000 indus P e , inethcient har harpening of small drills 
trial applications. Series 19, 1/10-hp (illu “ No. 70 to 1 n., handle all two-lip tw 
trated) is available in AC or DC version ~ frills, Grind ar included angle 90 
with three standard chuck size It's recom £ 150 inv clearanc ingle 5° to 15 Exclu 
mended for tool and die work where accuracy ive feed-in a | liminates drill break 
is a must ind for production bench vork re point t rning and wheel ouging. Drill 
where a full-shift operation is necessary Reclammer hapes broken drills 


PRECISION QUILLS ... FLEXIBLE SHAFT TOOLS... 


cost relatively little, yet are highly adaptable 4 —_ do away with hand filing, provide an excel 
to a wide variety of applications. They can lent, low-cost way to handle small grinding, 
be used for power transmission on standard finishing and deburring. Dumore Flexible 
machines or as workheads on special setups ; Shaft Tools put th wer in the operator's 
Machined from solid bar stock, Dumore hand, the powe lant on the bench. Are 
Quills are available in 25 types and sizes P available in four model 1/20 to 1 i-hp 
with speeds up to 42 
to OOOL in, Features include; pre-load de handpieces, attachments an essories. Mod 
sign for chatterless high speed and patented el illustrated is 1/4-hp Power-Flex for full 


500 rpm and accuracies : 500 to 20,000 rpr vitl mmplete line of 


fog-of-oil” lubrication shift work with all 1/4 or 1/8-in. shank tools 


DUMORE PRECISION TOOLS 


THE DUMORE COMPANY 


1337 SEVENTEENTH STREET, RACINE, WISCONSIN 


7 Use this coupon to get complete details 


DUMORE 
PRECISION 
TOOLS 


THE DUMORE COMPANY 


1337 Seventeenth Street e Racine, Wisconsin 


Please send me information on 


| | Tool Post Grinders Hand Grinders [ | Flexible Shaft Tools 
| | Drill Heads Drill Grinders Quills 


or 
the Dumore General Catalog 


NAME 
ADDRESS 


city 





a 





McGRAW-HILL 
TECHNICAL WRITING 
SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
and planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial and art consultants can 
help you, bringing to your 
most specialized job the 
craft and skill of publishing 
experts. 


WRITING EDITING 
ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 


Whether you need an in- 
struction book or service 
manual, to accompany your 
equipment, written to gov- 
ernment’ specifications . . . 

. . of product catalogues 
or training booklets . . . or 
annual reports . . . or com- 
pany histories . . . our writ- 
ing staff can do the job for 
you, our artists can create 
and execute the illustra- 
tions. And McGraw-Hill 
printing, binding, and paper 
resources are among the 
best in the country. 


SAVE MONEY AND TIME 


LET OUR STAFF BE 
YOUR STAFF FOR 
TECHNICAL and BUSINESS 
PUBLICATIONS 


ASK 
OUR REPRESENTATIVE 
TO CALL 





Write + Phone 


Technical Writing Service 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


on am an as ewan aoa aw ena 





Our view of Kennametal discloses a sound, uniform physical struc- 
ture that gives promise of consistently good mechanical properties. 
These are static until put to use on the job—translated into ma- 
chining advantages for you. 

We put more of the best into Kennametal so you may get more 
of the best out of it. 

What is in it for you? Uniform hardness, unusually high 
strength, great durability. What do you get out of it? Consistent 
tool performance, long life. These are reflected in time savings on 
the job, better use of machines, less grinding expense, lower pro- 
duction costs. 

Can we prove it? Yes— there are scores of outstand:ng Perform- 
ance Reports on a wide variety of Kennametal applications. These 
are yours for the asking, or we shall be glad to demonstrate by 
cooperating on any tooling problem in your plant. Our Field En- 
gineers will be glad to help you. Kennametal Inc., Latrobe, Pa. 


i N TOOLING 
Cc 


mae REASES PRODUCTIVITY 


THAT INC 





“better than 
“ 6 tol 


INCREASE IN 
PRODUCTION ON A 
VERY TOUGH JOB" 


RAYMOND NEWSWANGER 


Tooling Foreman of 


NEW HOLLAND MACHINE CO. 
Division of SPERRY CORP. 


PIVOT 2 PUNCHES 


STRAIGHTGROUND e WHIPSLEEVED 


% Punching two 11/32 holes in the vertex of 3/16-inch hot rolled 
angle stock resulted in ordinary punches breaking at 1 to 1200 pieces 
— at New Holland Machine Co., New Holland, Pa. 

Mr. Newswanger says: 


“Since installing Pivot Punches (Series XS) we are getting runs of 7,500 pieces without 


breaking a single punch. 

We have. also experienced longer punch life on other die sets after installing Pivot 
Punches which we highly recommend.” 

%& Put Pivot Punch power, accuracy, longer punch life and higher 
production to work for you at lower costs. Write for FREE Catalog and 
standard prices. Write Dept. AM. 

wan G-tre,. **, 

,o* SS inns, le 


SS SSE 


°, £0 <o? 
te EXTREME nano’ WORTH TONAWANDA, W. Y. 


LOST DIAMOND MYSTERY 


e Should a worker be required to 
pay for a diamond which he has lost 
from his wheel-dressing attachment? 


If the ioss was unintentional, and 
was not theft for his home work- 
shop, it is hard to justify making the 
man pay for his lost diamond 

There are other ways to recover 
the loss, or at least to prevent its 
happening again. First, the machines 
might be made more automatic, so 
that it would be impossible to feed 
the diamond fast enough to tear it 
out of its holder. Also, the cost of 
such items as industrial diamonds, 
which have far higher value, by size, 
than most common machine shop 
tools, might be posted on the shop 
bulletin board. If the men knew how 
expensive such tools were, it would 
probably encourage them to be more 
careful. = 

This particular loss has certain 
complications which are unusual. 
Someone else might have lost or 
stolen the diamond, replaced it with 
a glass chip, and waited for the loss 
to be found. In that case, you could 
scarcely expect the man who dis- 
covered it, to pay for the loss 


GOOD FOR EVIL 


e What recommendation should you 
give for an employee who quit his 
job in the heat of an argument with 
the foreman, if the man’s conduct 
had otherwise been acceptable? 


It takes two to make an argument. 
If the foreman had been even-tem- 
pered, the fight would never have 
happened. 

In any case, the majority opinion 
of our readers was that it would be 
poor leadership to give the man a 
bad reference from the circumstances 
noted. If the foreman could not give 
a whole-hearted recommendation, 
because he had qualms about the 
man’s personality, at least he should 
list the worker's qualifications as a 
mechanic, and let the matter go at 
that. 

As mentioned above, the foreman 
was at least partially at fault, and 
should not take out his ill-feelings 
on the man who required a refer- 
ence. Often, in this case, the request 


sy 


eo 
FOR 
IN TOOLS i ~ 
AND 
CARBOLOY TOOLING? IN FRONT OF BOOK 
CEMENTED CARBIDES THDEX FOR PAGE NO. 
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for a recommendation is not volun 

tary, but comes about because per 

sonnel forms require the name of . HOW IMPORTANT iS 

your last immediate superior 
The personal reaction that the man a *, Cc Hi ATTE R LE ss 

was hot-tempered and unsuitable t ) 

is not relevant, because many men 


can succeed under one supervisor d | 3 COUNTER 


when they might fail under another 


TEA FOR TWO 

li ik lille ea The Severance Chatterless Countersink is Engi- 

neered for today’s fast production schedules. It 

If you agree that productivity is in - will give you what you've always wanted in a 

creased by between-meals coffee and , countersink- 

food, you will agree that coffee dur- | 

ing the shift is sensible. Some of our a || CHATTERLESS ACTION 

readers do not agree, saying that a SMOOTH SEATS 

coffee wagon is a pampering device, , Ft 

a step too far in the urge to keep | FAST CUTTING 

the work force happy > Si : LONG SERVICE 
Most of the readers feel, though, is ; 

that coffee during the day is a good 

way to keep energy high, and make 





e Is a coffee wagon a good idea? 


Take advantage of last minute developments in 
countersink design 

the day more productive The re- | Seder Steeate fesse tte ad 

maining question is how to fit coffee 

into the day with the least disrup- 

tion. Some shops, particularly those 


where the process runs 24 hours a : Severance CHATTERLESS 


day, can usually let the men find COUNTERSINK SET No. 27 
time when they are not too busy ' 
for coffee. Others, where operations # ee i Trans atone coniirinmes otde takin 
can be stopped at will, and where -. ; ; coucially dovighhedh ate hha chases tn 
the men must be actively engaged at 2 Suber tu: ter Ge adits tee desired 
their work when their machines are \ ee Soe cay SO Re ee ee ee ee ee 
running, must stop for fifteen or so 37 tncheding fas oetien Gane tn ee 
min during each shift, and these ¥ Plus 10% in less than 10 Sets 
places find it to their advantage to : 
send the wagon to the machines, TOOL ne | 
rather than letting the men walk | BA 
some distance to the coffee | cB 
Perhaps the most important thing | bc 
is that somehow or other, the men EC 
will find time during the day for | Go 
coffee, so you might as well make 1€ 
it official and simplify the process ; a 
Otherwise, the workers just spend z= 


: ! ; 
— ea thinking cme 3 argh on NJ j (74 | 0. ORDER 
when they are going to ge 1eir PK !1t/2) 3. | 
much-accustomed beverags eet a | 117. DIRECTLY 
r + 
[sm| 2 | [20. FROM 


r 
WHEN ORDERING GIVE > TOOL NO. AND CENTER-| 
| LINE ANGLE DESIRED THIS AD 
| THUS 12 ONLY CB-30* | 24 ONLY GD -4/* ; . 
| # PLUS 10% IN LESS THAN 10 OF ANY ITEM] 
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HAND FILES 
DEBURRING _ 
CUTTERS 


ASK FOR A SEVERANCE CATALOG TODAY! 


TOOL INDUSTRIES INC. 
726 IOWA AVENUE, SAGINAW, MICHIGAN 


“I finally found the trouble, Joe.” 
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HIGH SPEED | SPECIAL RIGHT HAND TAPS 








THREAD SIZE THREAD 





We 12-14-16-18-20-24 
6-10-12-14-16-18-20 
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4-1/2-8-10-12-16-18-26 
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12-16-28 


12-16 
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12-18 
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HIGH SPEED LEFT HAND TAPS 











THREAD THREAD 





16-24 = . +18 12-16 8-20-24 
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e SPECIAL AND LEFT HAND DIES IN STOCK 


Prices on Application. We are always adding new sizes 


NOTE: Oversize - Undersize - Metric - 64th and 32nd 
Size Taps Available for Quick Delivery 


DEALER INQUIRIES INVITED 


"SID TOOL COMPANY, INC. 


CUTTING TOOL SPECIALISTS 
126 LAFAYETTE STREET » NEW YORK 13, N. Y. 








From the American Machinist Library 
of Tips for Top Shop Men 


“MPECIAL jobs take special doing. They’re the most 
profitable places to try special tools, special cool- 
ants, special operators. Too often the tendency is to be 


content with any method that will do the job at all. 











TURNABOUT 

e Is it seumeunttie to expect a worker 
to ask to meet his foreman before 
he accepts a job? 


It’s not only reasonable, it’s a neces- 
sary part of the hiring process. When 
foreman and worker have a chance 
to look one another over, the possi- 
bilities of immediate friction be- 
tween them when the man reports 
for work are lessened. This is time 
and money saved. Also, it is only fair 
to the worker who may be leaving 
an old job because of his former 
foreman. He isn’t anxious to go from 
the frying pan into the fire 


SPARE THE ROD 


e Is it true that easier shop condi- 
tions, in such forms as coffee breaks, 
piped music, and color engineering, 
help to raise production? 


It is possible to run experiments and 
form theories about production-rais- 
ing devices, but the only sure way 
to decide is whether you would 
benefit from such devices is to in- 
stall a plan and measure the results. 
The effectiveness of the program will 
depend on the type of work being 
done, the kind of people doing the 
work, and the way the plan is ad- 
ministered. 

There is probably a norm for vari- 
ous shops, which represents the max- 
imum conditions for high produc- 
tivity. If your shop is below this 
norm, it would be well to examine 
the possibilities for improvement. If 
it is above, you may be losing more 
productive time in the program than 
is being gained through increased 
output during working time. 

Some readers felt that no device to 
raise production was as effective or 
worthwhile as merely paying more 
money under some sort of incentive 
plan. 


ALICE IN BLUNDERLAND 


elIsa grievance committee a sound 
way to treat labor problems? 


Those who favor a grievance com- 
mittee observe that certain condi- 
tions must be met before the com- 
mittee will work properly. 

First, there must be representatives 
from both sides of the argument, 
generally labor and management; 
also, a third person or group, to act 
as referee or moderator. Also, be- 
fore a grievance goes to a committee, 
everything possible should be done 
where the complaint arises. This 
means going to both the foreman 
and the shop steward. To both of 
these men, the entire story should be 
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told, and an honest effort made to 
settle the matter. 

Those who question the soundness 
of the grievance committee ask 
whether the committee meeting is to 
teach the line group or to learn from 
the line group. If the meeting is to 
learn from the line, there is some 
doubt that it will succeed, for plants, 
like ships, aren’t successfully run by 
committees. There must be a head 
man who establishes policy. Then 
this policy can be passed down the 
line at the grievance meeting. 


BOSS-MADE ECLIPSE 


e Is seniority a practical way to pro- 
mote from the toolroom to the de- 
sign section? 


Promotion from “blue-collar” to 
“white-collar” jobs on the basis of 
seniority is unsound. There are en- 
tirely different standards for success- 
ful work in each of these categories. 
In shop work, the main thing is to 
get the job done. Your personality 
may have something to do with how 
well you and your fellow workers 
get along, but you can do your work 
satisfactorily without reference to 
any but the most important personal 
characteristics. 

In white collar work, though, it is 
likely that personal traits are much 
more closely related to the success 
of the worker. Such things as speech 
manner, appearance, character, and 
temperament are considered, besides 
the usual questions of experience, 
education, and ability. 

The question becomes distorted 
somewhat when there is a union to 


consider, for then you must fit your 


promotions within (as far as is re- 
quired) the contract, after which you 
can begin to consider your other 
standards. 

Finally, there is the case where 
two men of different seniority are 
equal in job and personal traits 
Then it would be preferable to pro- 
mote the senior man, as a reward for 
faithful service to the company. 


SOUR NOTE? 


e Should a foreman sign a note for 
an employee friend? 


No. There is no justification for a 
foreman signing a note of one of his 
men, even if they are personal 
friends outside regular working 
hours. In many ways, the foreman is 
putting his position as a supervisor 
in jeopardy. 

If the foreman holds the note, he is 
not likely to fire the man, however 
justified such action might be, be- 
cause the man’s ability to repay 


F hipe Automatic Magazine-Loading BAR FEED 


j 
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Increases Production 
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Another Production Record 
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, 
a. z . | 
THE JOB~ One operator attended four screw machines. One of these machines 
made the part shown above. Average production: 9,000 pieces per 10-hour day. 
To avoid “cutting air’ and to step-up production, a helper was employed. to assist 
operator to keep all four machines loaded. With the. extra man, output was raised 


to approximotely 12,000 pieces per day on the unit assigned to this’ particular job. 


THE IMPROVEMENT — Lipe Automatic Magazine loading Bar Feed was installed 
on this one machine, Then, operator was able to attend all four units no helper 
any longer necessary! And the Lipe-equipped machine averaged 16,000 pieces per 


day — 78% more than original oyput! 


THE LESSON — Lipe Automatic Bar Feeds greatly increase production — even over 
closely supervised, hand-loading methods. 


BIG Production Gains 
on a wide variety of work, BECAUSE— 


@ Stock is fed to screw machine all the © Avoids multiple feed finger feed-outs. 


time—net dependent on operator. @ Model AML gives maximum output of 


®@ Pressure constantly behind stock. mechine—no “‘cutting air’ 


® Eliminates feed fingers. @ Saves in changeover set-up time. 


Get fuil details on how this machine will increase production 
ond save you money. It's today's big advancement in screw 
machine stock feeding. Our engineers will gladly study your 
problem .. . no obligation. 


Lipe - ROLLWAY CORPORATION 


Manelacturers of Auteometive Clatches end Machine Teels 


Syracuse 1, N.Y. 





— T-NUTS would be lessened. Therefore, the 
j a man is put into the position of being 

COUPLING is a able to be less useful and more inde- 
NUTS pendent than he could otherwise 


nail afford to be. This is risking the ef- 
HANDY STUD SETS Use SURE GRIP fectiveness of management. Also, if 
T-nuts to fit your machine for quick STEP BLOCKS the man wants to leave, the foreman 

16 sizes carried in stock STUDS accurate setups like this d 
has a great deal to lose and nothing 
INDICATOR oo to gain. There is a good chance the 
HEIGHT ‘ : 6 S| borrower will not appreciate the 
<> STRAP CLAMPS [ o/ loan, so the foreman has come out 

oY / the small end of the horn. 


Wanvisti. 




















S If the circumstances are such that 
a po the loan otherwise seems justified 
5 sizes and very necessary, the foreman 
, hard maple wood would be sensible to transfer the re- 
ADJUSTABLE te or cose hardened stee! . 
INSPECTION BLOCK y blocks are interchangeable sponsibility to the company, and ask 
that the loan be taken from some 
company fund. In that way the loss 
if any, is spread among many people, 
and the alternative actions, if the 
. loan is not repaid, are more clear-cut 
| <3 mY) Either the man’s income can be 
garnisheed, or, in case of insubordin- 


| | | | \eveiins PuaTe ation, the man can be dismissed 











BEARING 


PARALLELS without loss to the foreman 


RECIPROCATING ATTACHMENT 
QUARTER TURN [— FLANGE 
amma) Ce) | Bae | MALNAR maxes 
SHOULDER 
SCREWS SCREWS 1 vent YOUR BRIDGEPORT 
SWING 1 JIG FE 
} aren bo je 14 
KNURLED HEAD Dts. NO MORE RESETTING 


WORK VERTICAL OR HORIZONTAL 


SCORE A STRIKE EVERYTIME OE 














THUMB NUTS [°C WASHERS 


USE TTCO TIME SAVING TOOLS & STANDARD PARTS 
..-in your shop production...for your tool & die work 


— TIETZMANN TOOL CORP. plea 


catalog 315-317 N. MAIN ST ENGLEWOOD, OHIO in stock 


stlso MOLDS — DIES — JIGS — FIXTURES — AIRCRAFT PRODUCTION PARTS 


UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE Ne. 107 is used to locate high spots 
when scraping bearing surfaces, As it does not dry, 
it remains in condition on work indefinitely, saving 

scraper’s time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 


ous to metal. Uniform. Available in collapsible 4 
@ tubes of three sizes. Order from your qupplier. lost. No resetting errors. Changes 


Write for free sample tube on company letterhead. : . * 
THE DYKEM CO., 23018 NORTH IITH ST. ST.LOUIS 6, MO. instantly from vertical to horizon- 
tal work. Sturdy Timken bearing 


DYKEM STEEL BLUE Wotehts spurd venentuen, 


your Bridgeport. Write us today. 


‘ { } MJ ; 
STOPS i MALNAR Universal 


LOSSES ia WORK TABLE 
making dies LV VY \ Tilts work 45° 
& templates DAA Quichty oo 

j on any milling 
oe pony = a machine. Speeds 
for the layout in a work, Cuts job 


few minutes. The dark 
blue background costs, 


makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. sa M A L N A h 


ooo 














Write for full information 
THE DYKEM COMPANY, 23018 North 11th St., St. Louls 6, Mo. PAACHINE & TOOL CO., INC. 
T CLAI® AVE. © CLEVELAND 10, OHIC 


























NEW ADJUSTABLE DRILL JIG 
eliminates layout; cuts drilling time 


Used for drilling holes 
through round stock and hex 
stock from 14” to 2” and 
cap screws from 14” to 114” 
the new Mathewson Adjust 
able Drill Jig eliminates lay 
out and can cut drilling time 
on small lots to a fraction 
And it eliminates the costs 
of special jigs for larger 
quantities. Holes for cotter 

pins, set screws, drive pins 

for bayonet joints, oil holes 

in tubular sections, and wiring holes in cap screws, are 
all typical of the operation that can be done more economi 
cally with this jig. Hole diameters range from .052” to .531”, 
using your A.S.A. standard slip bushings. The hardened 
V-block has two 60-degree V's for centering round or hex 


144 20" 


agonal stock, one for 4” to 21/32” diameter, one for 21/3 


” 


to 2” diameter. Adjustable stop for locating work longi 
tudinally for drilling any distance from end, may be used on 
either side. Adjustable bushing carriers hold slip bushings 
and clamp work securely. Jig highly successful in permitting 
For circular write to 
Mathewson Machine Works, 36 Hancock St., 
Mass 


use of inexperienced drill operators 


Quincy, 





SD 


SURFACE FINISHING 
HAND TOOLS? 


IMPROVE YOUR OPERATIONS 
with the Model 206-A 


HANIF 
SURFACE FINISHING 
MACHINE 


Extremely versatile in service 

this machine will perform 
any surface finishing opera- 
tion from rough glaze to highly 
colored mirror reflecting sur- 
face. Equipped for either mag- 
netic or mechanical holding 
fixtures it will accommo- 
date either flat or contoured 
products. Work surface is 
38"' wide; buffs range 
from 3” to 12” in 





- 


fa sO 

| ; a 4 Ne 
ae MANUFACTURING CO., INC Write 

for Details 


diameter 


Speciahzed Machine Equipment For Glozing amf Polishing Operations 


OLEAN, N. Y. 
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@ Adjustable To Any Hole Pattern 
@ Drill 2 to 8 Holes at | Stroke 
@ Fits Any Drill Press 


Increase production up 

to 800‘,.—save time, 

cut costs. Mounted 

ee =Ewithout alterations or 

special tools. 9” drilling area; 

centers to !'9". Extension 

Spindles available to increase area to 22!2". Special 
adaptations available 


“the topper 
that thinks 
for its 
operator” 


@ Wider Range.. 
Handles #0 to 4” Taps 
@ Automatic Tap Protection 
@ Furnished to Fit Any Drill Press 


control instantly stops any tap 

when it’s dull, loaded, strikes a 

hard spot, or bottoms in blind hole 
tapping. Assures maximum production, cuts 
rejects, even with inexperienced operators. 


@ Drills, Reams, Taps on | Drill Press Spindle 
@ increases Production @ improves Accuracy 
@ Reduces Costs @ Can be Used on Any Drill Press 


Save time, reduce handling with 
a Commander SELECT-A- 
SPINDLE Dual Speed Turret 
Head. Speed selection on each 
spindle permits tapping, drilling, reaming at 
recommended speed. Taps on 1, 2 or all 3 spindles 
Positive indexing of head without stopping motor. 
Ruggedly built for high production work. 





Write FOR 
CATALOG #85l 


and the name of your nearby 


MFG. CO. 


4238 W_ KINZIE STREET 
CHICAGO 24, ILLINOIS 


Commander Distributor 














NEW WORK TECHNIQUES MAIN 


These days a press is bought mainly for 
these reasons: 

1. To Increase Capacity. This can mean 
two things: (1) augmenting existing capac- 
ity by installing more presses of the same 
type, or (2) buying a different type of press 
for higher hourly production. Examples of 
the latter are a press capable of accepting 
progressive dies, a multi-slide machine, a 
dieing machine, a station-type press or an 
eyelet press. 

2. To Reduce Maintenance Costs. Presses 
are extremely long-lived machines in many 
instances. They furnish the “up and down” 
movement that operates the tools and ade- 
quate pressure. Well-built machines 30 to 
40 yr old are still in service and are still 
performing well on kinds of work assigned 
In certain categories of presses, then, the 





AUTOMATIC PRODUCTION AND SEPARATION ... Bars 
for drive chain are pushed into a Littell roll feed serving 
a Danly 200-ton Autofeed press. Finished parts and 
slugs drop through bed onto separate conveyors of 
Jeffrey unloader and are carried up into tubs 


improvements in general construction, in 
clutches and other features have been grad- 
ual. Speed of the press is frequently limited 
by materials-handling facilities, the com- 
plexity of the die or the speed with which 
the material can be worked. Modern im- 
provements in these types of presses may 
result in less maintenance and somewhat 
longer tool life, but seldom lead to great 
improvements in production rates. When a 
press of this kind becomes worn, it may be 
relegated to less-exacting service, than, say, 
use with a highly complex steel or carbide 
die. 

On the other hand, there are thousand 
of presses that are like the “one-hoss shay”, 
and are going to fall apart despite the best 
efforts of maintenance departments. Some 
concerns have spent, and are still spending, 
tremendous sums on upkeep because of ex- 
tended deliveries on new machines. 

There are concerns, like large automotive 
companies, that review all of their press 
equipment every 10 years, quite apart from 
new installations of press lines. But on the 
whole, few companies keep adequate rec- 
ords of installation, repair and maintenance 
costs. Further, a great many of them have 
no idea of the cost of running obsolete 
presses, unless they have a major breakdown 
that costs them thousands of dollars in lost 
output and repairs. 

3. To Take Advantage of Certain Press 
Characteristics. One of the major develop- 
ments in the past 15 years, and especially 
since the war, has been the activity in de- 
velopment of various methods of controlling 
drawing action. Most of this work has been 
supplementary to or a refinement of the 
rubber-pad principle, but modification of 
the drawing action of the double-acting me- 
chanical press has been attained in at least 
one instance. The interest in these presses 
is not confined to the aircraft field by any 


.means, because drawn stampings are in 


increasing demand. 

4. To Attain More Press Speed. The lim- 
iting factor in producing large stampings is 
the inadequacy or non-existence of materi- 
als-handling facilities. Automotive press 
lines for large panels are being automated, 
and new presses running twice as fast are 
being installed. Multi-slide and dieing ma- 


1954 Production Planbook 





FACTOR IN REPLACING PRESSES 


chines are being purchased because they 
will make a complete part per stroke, as 
against several operations and handlings in 
presses equipped with single-operation dies 
High-speed automatic presses are in demand 
because they produce faster and without 
attention. 

5. To Simplify Die Changes. Some press 
builders of their own volition have designed 
presses for easier die changes. However, by 
the concerted action of the automotive and 
press-building groups, we today have JIC 
standards which cover such matters as tool- 
ing space, T-slot pattern in the bolster and 
ram face, and a standardized pressure-pin 
pattern so that dies properly made can be 
exchanged in JIC presses with a minimum 
of downtime. 

On the whole, the design of the die or 
feeding requirements dictate the kind and 
size of press. The buyer knows what he 


MULTI-USE DIES 


P ress-buying practices are being influenced 
by the desire of users to simplify and reduce 
the number of tools to make a product. Users 
are getting away from single-operation toois 
for a number of reasons: (1) to save the cost 
of several operations and setups on the same 
piece, (2) to avoid the necessity for repeated 
inspections between operations, (3) to re- 
duce the number of presses and floorspace 
devoted to production of an article. The em- 
phasis now, therefore, in many plants is upon 
design of progressive dies that will handle 
several sizes and styles of a given part. 

Example 1: Sylvania in its Wheeling, W 
Va, plant uses through-feed dies on a Verson 
press brake to make 2, 4, 6 and 8 ft chassis 
bases for fluorescent fixtures. Two dies do 
all the work. 

Each dieset consists of two end dies and 
a center die, separated by spacer bars of 
various dimensions to produce the full length 
of chassis required in each case. One set takes 
care of 2- and 4-ft length of the standard- 
start (using starter and ballast) units. For 
the short chassis, only the end dies are in- 
stalled in the press. For the 4-ft unit, the 
center die, which makes the mounting 
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wants and may prefer to with-hold informa- 
tion to the press builder about the project 
he has in mind. This is a situation ove! 
which the press builder has no control, and 
sometimes he is unable to provide the best 
service in respect to offering press features 
for consideration. 


MORE PRESSES THAN EVER 


Some people argue that presses do not 
wear out except after many years of hard 
service; others say that a number of presses 
are obsolete, even though relatively new 
However, the demand for presses does not 
abate. According to the current American 
Machinist Inventory, the number of me- 
chanical presses in service has increased ove! 
11°, while the number of hydraulic presse 
has jumped 21% since 1949. The gain in use 
of presses since the war has been greate 
than in the use of machine tools 


knockouts and ballast-mounting holes is in 
serted between the end dies 

The second set of dies handles chassis fo1 
4-ft, 6-ft, and 8-ft instant-start fixtures. The 
center die is the same as in the standard-start 
fixture dies, but end dies are different. Only) 
difference in press setup for the three size 
is in the spacer bars between die section 

Several center-die punches are retractable, 
and may be replaced by others to shift the 
location of ballast-mounting holes. The 4-ft 
instant-start chassis are formed two at a 
time in a die 8 ft long, which evens wear on 
the die. A single forming die does all thi 
work. 

Example 2: Metalab Equipment Corp, at 
its Hicksville, L I, plant, has changed ove 
from single-operation tools to progressive 
dies that are mounted in a 150-ton straight- 
side Bliss press. As many as 20 setups for- 
merly made are no longer used, and work 
flow and quality are improved. These dies are 
made so that two or more lengths of part 
can be made by shifting the position of right 
hand die elements. Left-hand elements are 
fixed. Thus, a new setup involves only chang- 
ing punches at the right of the die 
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SPECIAL FEED... Multipress equipped with a 
special feed produces 13,600 monel metal 
blanks per hr for permanent-wave equipment 
The feed provides maximum safety, the press 
runs quietly, and maintenance costs are low 


AUTOMATIC PRESSES 


PRODUCTION RECORDS... Fuller Brush Co has set new production records and increased die 
life 1200% since replacing single-operation presses with a 150-ton Henry & Wright dieing 
machine for making several small parts 





Where parts volume permits its use, the automatic 
press creates great savings as compared to the hand- 
fed machine. Lima Register Co has been able to 
standardize its product to a large extent and output 
is high. Hence, it installed five automatic Bliss 
presses, and it is calculated that these machines 
equal the production of 65 hand-fed machines. 
Two of the high-production presses are equipped 
with progressive dies and coil cradles. Stamping 
runs of 15,000 pes or more are assigned to these 
presses. One of the parts-—the register valve— is 
formed complete on a No. 675 Bliss at the rate 
of 80 pcs per min. Cost is about 1/25th of that 
for a hand-fed stamping 

Improved die life is one of the cogent reasons 
for installing new presses, especially those of the 
automatic type. A manufacturer of earth-moving 
equipment installed a Danly 200-ton Auto-feed 
press and has tripled die life. In one case, a part 
made of *%-in. stock was produced at the rate of 
3,000 pes per hr, and the dies needed grinding 
every 10,000 pes. Now the operating speed is 4,500 
pes per hr, and the die life between grinds is 
30,000 pes. 


HIGH-SPEED BLANKING WITH SAFETY 


Noisy operation of a mechanical press was one 
of the reasons why it was discarded in favor of a 
Denison oil-hydraulic Multipress for the operation 


D2 


of blanking monel-metal parts. The strip, varying 
from 0.019 to 0.031 in. thickness and from % to 
3% in. in width, is fed to the die by a special roll 
feed. This feed consists of a hardened steel, non- 
powered lower roll and a neoprene upper roll driven 
by a link system through an over-running clutch. 
The feed is equipped with a brake to prevent coast- 
ing of the stock and to insure accurate location. 


DIEING MACHINES 


Because of its high productive capacity, the dieing 
machine has replaced many single-operation setups 
in the stamping industry. Such presses are capable 
of accepting progressive dies. Wide strip can be 
used to make parts in tandem rows. Heavy stock 
such as used for automobile hinges is now being 
processed in dieing machines, as well as the lighter 
gages. 

In changing to dieing machines, Fuller Brush Co 
found that die life is increased up to 1200%. The 
concern uses a 150-iton Henry & Wright to produce 
stampings, ring knobs and mop hinge clasps from 
cold-rolled steel up to 16 ga. Besides the advantage 
of greater die life, the owner reports that more 
stampings per sq ft of floorspace are produced. 

National Cash Register produces 310 different parts 
on a battery of Henry & Wright dieing machines. 
A 25-ton machine produces up to 400 pes per min; 
a 75-ton unit up to 80 pcs per min 
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By using a 50-ton machine equipped with a spe- 
clal assembly fixture, a manufacturer of refrigera- 
tor-condenser cores turns out a complete core pet 
operation, instead of using several conventional 
presses and a benchful of hand workers. Basically, 
the Henry & Wright machine takes a stamping pro- 
duced by it and joins it with group of parts in a 
special fixture. Fins for the core are partially com- 
pleted by progressive stamping at the rate of 120 
pcs per min. Next, the fin is fed onto a serpentine 
tube, flanged to encircle the tube, and cut off from 
the strip. The tube is then automatically indexed 
the correct amount to receive the next fin. Afte: 
the predetermined number of fins have been as- 
sembled on the tube, the machine stops and the 
operator removes the completed core and puts a 
new tube in the assembly fixture. Reported produc- 
tion is 1400 finished cores per 24-hr. day. 

One of the largest dieing machines currently 
installed produces Ford headlamp cases 1500% faster 
than previously possible with a line of single-station 
presses. Bed length and width permit the use of 
dies up to 12 ft long and capable of handling wide 
strip. Coil stock fed into the progressive die is 
lanced, drawn, formed, pierced, coined and blanked. 
Automatic transfer of stock from station to station 
through the die provides for proper location at 
each station. This feature has resulted in reduction 
of scrap as compared to the old method, improved 
the product quality and virtually eliminated the 
safety hazard. Only two operators are needed to 
tend the machine. 


MULTI-SLIDE MACHINES 


By switching from the power-press method of 
stamping, and utilizing a Nilson 4-slide forming ma- 
chine, the Unique Balance Co enjoyed a 61.9% 
saving. Production was faster and less metal was 
used. Rejects were smaller in number. 

The Unique sash balance comprise several parts, 
two of which must be formed; one is known as the 
“foot,” the other as the “hanger.” Each is a separate 
operation, with its own cost and production prob- 
lems. Prior to the installation of the Nilson 4-slide, 
the company produced 100 pcs per min. of the foot 
and 100 pes per min. of the hanger. The new method 
jumped this production up to 180 pcs per min of 
the foot and 140 pcs on the hanger. 

In stamping the foot by the old method, 312x0.062- 
in. stock was needed and 27,420 pcs per ton of 
each million sets of four were stamped out of 146 
tons of metal. With the Nilson they were able to 
use 34x0.050 in. stock, knocking out 98,952 pcs per 
ton of each million sets of four from 41 tons of 
metal, saving of 105 tons of metal, or 72%. At the 
price of metal at the time of production ($168.16 
per ton), the firm realized a savings of approximate- 
ly $17,656.80 for each million sets of four on 
metal alone. 

In making the hanger, the old method required 
2%4x0.032 in. stock, producing 53,600 pcs per ton 
of each million sets of four and using 221 tons of 
metal. The 4-slide method required only 142x0.032 
in. stock with 98,648 pcs per ton and using only 
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OLD METHOD 


NEW METHOD 


NEW METHOD 


O..0 METHOD 


SAVES METAL... Two parts for the Unique sash balance were pro 
duced faster and with less metal lost in the scrap skeleton by using 
a Nilson Model SF 3 four-slide machine. This machine handles 
ribbon stock from 1/32 through 3'2 in. wide. Progressions show how 
metal was saved in sash balance parts: Foot: old method above 


new method, below: hanger—new method, above; old method, below 
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LOW HEADROOM ... Problem in many plants WORKS BOTH WAYS Horizontal double-end hydraulic press developed by Clearing works at 
needing highe:-capacity presses or going to both ends of the stroke, so that time is not lost during long return strokes for cartridge-case work 
presswork for the first time is that of coping 
with low ceilings. Base of this Danly press 
was installed first, crown was dropped 
through opening in roof, and then side mem 
bers were put under it. Machine makes seat 


pans for farm tractors 


84 tons of metal, a savings of 32 tons, or 42.6°%. The 
dollar saving for metal was $5,381.12 

Elimination of second-operation setups on conven- 
tional presses produces quick profits. Consider the 
bimetal element used in the Ford oil sender gage 
This part was made on bench presses. At the first 
press coil stock was fed for blanking. Then the 
blanks were transferred to a second press, where 
the operator positioned them in a forming die with 
tweezers. This slow forming operation limited out- 
put. The job retooled for a multi-slide machine is 
now being produced 500% faster with one operator, 
and of course the item is completely finished. 


SMALL PARTS PRODUCTION 


A high proportion of stampings are small enough 
to be made on punch presses under 10 tons in ca- 
pacity. The small bench-type punch press is there- 
fore winning increasing acceptance. Recently, a pro- 
ducer of a wide variety of small parts set up a 


é . battery of Kenco presses on benches arranged in 

a hollow square. Die sets remain in the presses, and 
the presses are operated as needed. If more than 
one operation or setup is required for a given part, 
the work in process is merely dropped into and 


SUPERVISION ONLY .... In a clock plant, production of fine-pitch 
brass gears is automatically performed on this Denison Multi-Unit 
press equipped with a Dickerman hitch feed. Production is boosted 
to 6000 pes per hr. At right is the pumping unit taken out of pans or toteboxes between operators 
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STEEL SHELL CASES . . . With the growth of the steel shell-case pro 
gram, ordinance plants are being re-equipped. This Lake Erie 4500 
ton hydraulic press has a hydraulic shuttle to facilitate loading from 


front or rear 


CHANGED TO SHEET STEEL 

By a design change, the seat pan for a farm trac- 
tor is now made of 16-ga deep-drawing steel 
Press selected for the job was a Danly 600-ton 
straight side with space to accept two dies. Pre- 
sheared blank (24x26 in.) is drawn and trimmed 
in a setup of the first two dies. Material, scrap 
and finished pieces are fed to and removed from 
the press by hand and placed in tubs for further 
handling. After an intermediate edge-beading oper- 
atiion, the edge-curling and piercing dies are set up 
in press and these two operations are performed 


6000 BLANKED GEARS PER HOUR 


In clock and instrument manufacture, the pro: 
duction of blanked, fine-pitch gears calls for high 
production speeds and long die life in order to 


> 


FASTER DRAWING CYCLE 
means to increase number of strokes per minute, now that automa 
tion is available. Clearing changed its motion curves for less 


Stamping plants are looking for 


drastic drawing action on the down stroke and a faster return 
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RUBBER-PAD FORMING ... 
new 5,000-ton four-slide Bliss hydraulic press for rubber-pad forming 
of over 1000 different wing parts. This kind of work has stimulated 


Ford's Kansas City aircraft plant has a 


development of presses that permit quick tooling changes. On this 
press, while one slide is in the press, blanks are set up or dies 


changed on the other three 





keep costs within bounds. One of the clock manu- 
facturers is now using a Denision Multi-Unit press 
of the horizontal type to blank 96-pitch, 60-tooth 
gears. Strip stock is fed by a Dickerman hitch feed 
to a compound die that blanks and pierces the 
small gears. Operation is entirely automatic. 


HYDRAULIC PRESSES 

Wartime experience with hydraulic presses has 
prompted greater acceptance of this type for metal- 
working operations. The modern hydraulic press with 
its own self-contained power system is generally 
used in the downstroke type for metal forming, and 
the upstroke and horizontal models are used for a 
variety of purposes. Among these are: extrusion, 
forging, die-casting and coining. 

Smooth operation, and controllable application 
of pressure during the down stroke, are reasons 
why shops in the postwar era have adopted hydraulic 
presses for drawing, forming and heading opera- 
tions, in particular. The column type of press is 
preferred in these fields, but the side-housing model 
is accepted for cold extrusion work, where accuracy 
and high production rates are considerations 

Quick retooling and adaptability for various depths 
of drawing or forming operation led Norris-Therma- 
dor Corp, Los Angeles to equip its shop with 26 
Lake Erie hydraulic presses ranging in capacity 
from 55 to 6000 tons. The plant makes shell cases, 


PLANE PARTS .. . Manufacture of 
parts for modern planes requires 
greater unit and total pressures 
than during the war. HPM } 


UGGER 


“Hidraw” press for Convair Ft. all KY 
Worth plant has 7000 ton capacity \ = \ 1 f | 
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HYDRAULIC CUSHION AND RUBBER 

PAD .. . Travel of cushion deter- 

mines depth of draw in the 

“Hidraw” process: (1) contact with 

work, (2) at start of draw, (3) : ele hed 
completion of draw, and (4) at 


end of ejection : HYORAULIC CUSHION . WVORAUUC CUsMON 
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CONTROLLED DRAWING ... Five Denison Multipresses from 4 to 8 tons capacity are used by 
Buckeye Stamping for making 5000 aluminum tumblers per day. The stamper finds that the 


oil-hydraulic machines do the job in fewer draws, and scrap 


bathtubs, compressed gas cylinders and the like. 
In the farm implement field a variety of parts are 
being blanked, formed, drawn, embossed and re- 
struck, especially on the side-housing type of hy- 
draulic press. 


STEEL CARTRIDGE CASES 


With the postwar emphasis upon development 
and manufacture of steel cartridge cases, press man- 
ufacturers have had a rich opportunity to design 
and build either new types or advanced types of 
machines. A good many of the presses installed 
have been of the hydraulic type. 

The conventional upright hydraulic press now 
faces competition from the double-end horizontal 
machine. For Rheem Mfg Co, the Clearing Ma- 
chine Co built machines that produce at both ends 
of the stroke (AM-—Feb 2, ’53, p152). A press draw- 
ing a shell case to 24 in. final length requires an un- 
usually long stroke, and the long return stroke slows 
down operation. So Clearing designed a horizontal 
press that works in this manner: at cupping the part 
is forced through a carbide-insert draw ring: at the 
opposite end of the press, the cuv goes through 
the first drawing opezration. Additional double-end 
presses perform three more drawing operations and 
a tapering operation. Each press is equipped with an 
automatic feed. 

Base of the cartridge case is formed in two head- 
ing operations. Twin 2000-ton presses are used, so 
that they may be interchanged should either one 
be out of service for die changes. Both machines 
are equipped with rotating dials on the bed. These 
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losses are virtually nil 


dials swing 180°, allowing the operator to load the 
drawn part on the heading post at the front. Then 
the post moves into the heading dies in conjunction 
with the press stroke. 


CONTROLLED DRAWING 


One of the problems that has beset the stamping 
industry for many years is that of relating drawing 
speeds of the press to the best drawing speed for 
the job. A given metal has fixed characteristics as 
to ductility. Hence, draw speeds have had to be 
held within limits that will not tear the sheet 
being worked. On large work, speeds have been 
under 10 strokes per min. 

Various expedients have been adopted with the 
mechanical press. Now, however, Clearing in its 
HiPro double-acting press has incorporated a drive 
linkage that causes the inner slide to continue 
through the work at a greatly reduced speed. By 
this means, practical draw speeds are not exceeded, 
but the other portions of the press cycle are hastened 
Therefore the press operates at a practical number 
of strokes per minute—10, 12 or 14—according to 
motor sheave selected. 

Another method of controlled drawing uses a 
combination of the cushion and the rubber pad 
The first “Hidraw” press, using this principle was 
built in a 7000-ton model by Hydraulic Press Mfg 
Co for Consolidated Vultee Aircraft Corp (AM— 
Aug 17, 1953, p147). Four sketches show the prin- 
ciple. 

When the main platen contacts the blank, it auto- 
matically slows down to prevent deforming the blank 
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PRESS FIT . 


16'2 tons. Forcing pressure of 120 tons was supplied by Elmes 500-ton press 


by high-speed contact. The platen now descend 
generating pressure in the rubber pad, the amount 
of pressure being governed by the hydraulic cushion. 
As the pad forces the blank down over the 
punch, the blank is clamped against the blankholder 
to prevent wrinkles from forming. The rubber acts 


AWAY FROM DANGER .. . Operator's hands are kept out of danger 
zone by V & O Feed-O-Matic, one of the many devices now being 


adapted by industry to speed press feeding 


Ds 


. Alliance Machine Co press fits gear 9 ft 1 in. dia by 10 in.face 
width on hoisting drum of a 400-ton ladle crane. Gear weights 4 tons, drum 


FEED FOR POINTING OPERATION .. . Blake Mfg Co 
does @ pointing operation on a flash light 300% faster 
with one press equipped with a V & O dial feed than 
when two conventional presses and two operators 


were used 


as fluid pressure, insuring conformity of the drawn 
part to the punch contour. 

Pressure in the cushion is adjustable to a preset 
stroke pattern, as required by part configuration. 

When the draw has been completed, the platen 
reverses, but the blankholder ring remains in the 
down position until the pad has cleared the work. 
Pullback pressure is then applied to the cushion 
for ejecting the part from the punch 

Travel of the cushion rather than travel of the 
main slide determines the depth of draw in the 
Hidraw process. Quick changeover from this process 
to the Guerin rubber-pad process is permitted bs 
two-station and four-station tables. In the “out” 
position, the tables can be used for assembly and 
dismantling of the tools. To eliminate moving large 
companion bolsters in and out of the press when 
the switch is made from Hidraw to Guerin, the 
tables are arfanged to perform the Guerin opera- 
tion directly on the table top by the addition of 
a thin overlay plate to cover the pressure-pin holes 
in the work-loading tables. 

The idea of controlled pressure during drawing 
and forming has been applied in other ways, too. 
General Electric was the first company to install 
the Hydro-Form machine built by Cincinnati Milling 
Machine Co. The Lynn Works installed the unit 
because it wanted to make non-circular complex 
shapes for modern street and flood-light reflectors 
without continuing to use many operations and 
complex tooling on conventional draw presses. And 
they found, too, that production could be increased 
from three to four times 
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SMALL PRESSES DO DEEP DRAWING 


The relatively small oil-hydraulic press is super- 
seding the mechanical type for some classes of 
deep-drawn work. Buckeye Stamping Co in Colum- 
bus, Ohio, for example, is now using two 8-ton and 
five 4-ton Denison oil-hydraulic presses to turn 
out more than 5000 aluminum tumblers daily. Buck- 
eye saves on number of draws, they get economies 
in retooling for other short-run jobs, and the opera- 
tors have achieved a much better safety record 

The tumblers are made in four draws. The 0.040x 
7% in. aluminum disk is first letter stamped in a 
4-ton press, then it is roller coated with drawing 
compound. First draw produces a cup 21/16 in 
deep by 4% in. dia. For the second draw, an 8-ton 
Multipress produces a shell 3%% in. dia by 3%% in 
deep. For the third draw, the 4-ton press has a 12- 
in. stroke, and the die is mounted below the press 
bed, because there would not be enough daylight 
with the normal 6 in. stroke. At this stage the shell 
is redrawn to 2 9/16 in. by 4% in. deep with a 
flange. Fourth draw produces the final dept of 434 
in. and tapered OD. In a final operation, a 4-ton 
Multipress trims the flared flange. 


FEEDS 

Use of a suitable feed is often the difference be- 
tween run-of-the-mine production from a press 
and a real cost-saving installation. Blake Mfg Co 
found that the dial-type feed was the answer to 
increase output and decrease labor in making flash- 
light cases. It used two presses served by two men 
Then it installed a feed made by the V & O Press 
Co., Division Emhart Mfg Co, and increased the 
output 300% with only one press. 


DIAL FEED WITH EJECTOR 


Correct pressure during assembly is critical on 
many parts—including thin metal electrode tubes to 
ceramic insulators. Because of the off-size dimensions 
of many ceramic parts and the fragility of the elec- 
trodes, assembly was formerly done on a manually 
operated press. A skilled operator could turn out 
6000 assemblies per day 

Closely controllable hydraulic pressure and the 
proper tooling has increased production to 15000 
A Denison oil-hydraulic Multi- 
press is equipped with a hydraulically indexed table 


assemblies per day 


carrying six cam-operated, sliding, split-type crimp- 
ing dies. Other tooling details are a spider ejection 
mechanism and a die-closing cam. Electrode tube 
are hopper fed to the operator’s right hand. Ceramic 
insulators are placed in another hopper at his left 
hand. He places an insulator on a tube and position 
the loose assembly in a die on the table. At the press- 
ing station the die contacts the closing cam so that 
the split dies are closed and the ram pushes the tube 
into the die for crimping 

When the ram descends, the spider ejector at- 
tached to the ram banjo is pushed downward to 
pickup position. As the cam rises, the mechanism 
is raised upward by a spring. Then, as the table in- 
dexes, a pin revolves the spide: 
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CONTROLLED CRIMPING 


pressure enable a Denison Multipress to increase production 150% 


Smooth indexing and controlled ram 


on crimping a thin metal tube to a ceramic insulator. Spider on 
hydraulically indexed table (center) and cam-operated die (below 
operated by hydraulic ram insure that a fragile assembly will be 


produced and removed without damage 
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AIRCRAFT PARTS . . . Forming of corrugeted aluminum. 
aircraft panels is a natural job for a press brake. A 
variant is rubber-pad forming of ducts for B-36 bomb- 
ers. And when the Cincinnati machine is through with 
such jobs, it can be tooled with die sets for punching 
and forming jobs. Above-—forming a duct 


PRESS BRAKES AND SHEARS 





Small as well as large plants are finding that the 
modern press brake is a dual-purpose unit. These 
machines can be fitted with tooling to perform 
punching, notching, blanking, drawing and forming. 
Often the choice favors a press brake over a press, 
especially where short-run jobs are involved and 
work in a wide variety of sizes is required. In one 
recent case the first proposal was: 150-ton punch 
press with bed area of 40 x 24 in., at a cost of $22,000 
plus a 75-ton press brake at cost of $7,000 to handle 
the shop’s needs. The second proposal was covered 
by a 2-speed, 150-ton press brake at a cost of $18,- 
000 to handle both pressworking and press-brake 
jobs. Besides saving money, the shop also cut labor 
over 50% by setting up four dies at once in the press 
brake. 

Press brakes are suitable for piercing and notch- 
ing operations if supplied with some of the commer- 
cial die sets and tools available. This dual purpose 
feature is of advantage to plants that cannot afford 
presses with large bed areas. 

Inter-process handling is reduced by the press 
brake, Rex Engineering Co., Cincinnati, uses a Cin- 
cinnati press brake to produce chassis for television 
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sets. Four operators work at the one brake, which 
is fitted with die sets attached to the wide bed and 
ram of the machine. Two notching and punching 
and two forming operations are performed at each 
stroke of the press. In fact, 281 holes, tabs and 
notches are produced. The workers merely pass the 
pieces from hand to hand. 

Rubber-pad forming can also be done on press 
brakes. Texas Engrg Mfg Co saves 5 to 7 min. on 
forming flanged ducts for B-36 bombers by using 
this method. Ducts range from 3 in. dia to 6x7 in. 
elliptical section by 5 to 7 ft. in length. Slots cut 
in the pad allow forming ducts of various lengths, 
the work having preformed end-seam flanges when 
it comes to the press brake. Hand forming is there- 
by eliminated. 

Punching is a fertile field for the press brake. By 
punching instead of machining draw bars for Inter- 
national Farmall tractors, the cost has been slashed 
more than 90%. Thirteen holes and two slots are 
punched in the %-in. stock by a Cincinnati brake. 
Hydraulic strippers hold the bars flat and effectively 
strip the punches. 

Like many a press or power shear, the Pexto- 
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SAVES MATERIAL . . . Day- 
ton Rogers installed this 
Niagara to replace the old 
Pexto-Wilcox, finds that ma- 
terial is cut to exact size 
without burr. The owner also 
has greater shearing capa 
city and is better equipped 
to handle all materials 


Wilcox shear installed back in 1930 by Dayton Rogers 
Mfg Co seemed destined to work until it fell apart 
or the maintenance expense became excessive, This 
shear had probably been welded three or four times 
due to overloading. But D A Rogers, president of the 
Minneapolis firm, looked beyond the fact that the 
machine would still ‘‘do a day’s work” in a satisfac- 
tory manner. He replaced the old machine with a 
new No. 86 Niagara, which will handle sheets and 
plates up to and including % in. thick. Why: An- 
swer: the full-electronic, automatic, precision back 
stop allows the operator, from the front of the ma- 
chine, to set the back gage within 0.005 in. The 
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LIKE AN OLD SOLDIER . 
Seemingly a power shear is 
like an old soldier and 
never dies, but the fact 
that it “does a days work 
after many repairs obscures 
savings in material and 
labor brought about by 
modern equipment 


hidden saving on short-run and occasional shearing 
is the saving in material. 

Mr. Rogers put in a heavy reinforced-concrete 
foundation for the shear. The Niagara's bed meas- 
ures 8 ft. 7 in. by 38 in. The foundation is 9 ft. 7 in 
by 6 ft. 2 in. and 1 ft. 6 in, thick. Weight of the foun- 
is 17,300 lb., that of the machine is 12,000 lb. How- 
ever, with a heavy foundation and use of the 
leveling jacks provided, the shop is able to shear 
material from 0.007 to % in. thick witheut any bur: 

When a shop or plant can graduate from a hand 
brake to a power brake, the savings are high. In a 
recent case, a sheet-metal shop asked Airtherm Mfg 
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GREATER ECONOMY... 





Power squaring shears fitted with a roller leveler and power feed 


chop up flattened coil stock to exact blank-size requirements without attention. Here the feed 


ing equipment serves the small 52-in. Wysong & Miles shear 


Co to determine the savings with a power brake on 
typical bends. Average savings amounted to $0.004 
per piece; daily savings to $13.37. Annual savings 
figure out to $3500. Rate of return on the press brake 
and dies in this case is 66%. 

If a manufacturer has a seasonal production prob- 
lem, power press brakes enhance his ability to meet 


market demand. A maker of aluminum awnings 
had been using a hand brake to form individual 
ribs and hand methods to punch holes. By using a 
power brake to form and punch the parts, the sav- 
ings in a two-week run equalled $1,120. In a 20- 
week production season, the savings amount to 
187% of the cost of the Airtherm brake and dies 


FORGING AND COLD FORMING 





Replacement in the forging industry must be related 
to the type of equipment you are talking about 
Steam-hydraulic presses in some cases have been in 
operation for 50 yr and are “still going strong.” 
Such presses are used for general forging work and 
only small quantities of a given part are usually 
involved, except breaking down ingots into billets. 
In the latter case, if replacement is involved, the 
user will normally think in terms of a forging press 
rather than a rolling mill. 

Replacement then in the steam-hydraulic category 
is very often a matter of adding labor-saving devices 
like a servo motor to operate the valve and a manipu- 
lator for the work. Some of this equipment can be 
added, and is being applied to existing forging 
presses, while the new ones have these features 
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Prior to the introduction of the forging press, most 
forgings were made on hammers or upsetters. The 
upsetter has a field of its own. Some forgings can be 
with the latter 
preferred if suitable. The range of the forging press 


made on upsetters or forging presses 


has been greatly extended, and it is safe to say that 
almost all jobs made in the past on hammers can 
now be made on forging presses 

The mechanical forging press of current design 
requires less downtime for maintenance than its 
counterpart of 10 or 15 yr ago, but it probably has 
no higher production rate and accuracy. Forging 
presses of up to say 6000 tons capacity are being 
installed in the mass-production shops to replace 
hammers, in order to avoid the cost of repairs and 
higher skilled labor required on hammers. When 
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TWO AT ONCE... To balance the thrust, copper commutator bars 
are made two at once from 5,16 in. hot-rolled rod. The wire is 
stretched and drawn and two passes are made to produce the de 


sired size 


coupled with automation, it is likely that the equip- 
ment can be paid off in less than five years through 
the above two savings, plus higher productivity. 

Even when not automated, the forging press has 
advantages. Output of usable forgings is increased. 
Most press forgings are made with only two or three 
blows. Mechanical ejection allows the designer to 
reduce the forging draft, cutting material costs and 
machining time. Since press dies are subject only to 
« “squeeze” rather than impact, longer-lasting types 
of die steels can be employed. For these reasons, 
forging presses have been installed in automobile, 
hardware and jobbing forge shops 

It would seem that the board drop hammer has 
“taken a beating” from the forging press, but actu- 
ally a good many of them are being installed o1 
replaced in drop forging plants. A modern develop- 
which eliminates the 


ment is the ‘“Ceco-Stamp,’ 
board by connecting the ram to the piston rod of a 
cylinder on top of the yoke. Increased lifting speed 
and less downtime for maintenance raise production 
by 10% over the board drop. Good die match can be 
obtained. Such features have prompted an automo- 
bile plant to install one of the machines and to orde1 
others to replace board drops. And more than 125 of 
the machines are making turbine blades for jet en- 
gines, because of ability to maintain die match 
Replacement of process rather than a press is in- 
volved in the postwar growth of cold extrusion, cold 
swaging, coining and similar arts. The reason is sim- 
ple: materials savings are considerable. These alone 
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SHORT STROKED ... A short-stroke control on the Ceco-Stamp per 
mits the operator to strike either short rapid blows or long blows, as 
required. This machine, rated at 2500 lb, replaced a board drop 
at Crescent Tocl Co for forging wrenches and pliers 


SWAGED COLD. Pole piece for automobile generator is made on 
a press line at rate of 2000 pcs per hr. Cold swaging replaced ma 


chining the part from a special rolled section 


will often pay for an entire line of equipment in a 
few months. 

The experience of one company is that material 
waste on press-formed and headed parts is only a 
few percent, and that materials savings as compared 


D13 





EXTRUDED SHAFT ENDS 
diameters for bearing fits by extrusion in dial-feed press. Savings in 
material over shaft machined from the solid paid for the produc 


. Tubing cut to length is reduced at 


tion line 


BENDING AND STRAIGHTENI 


The rise of bending machines in the past few years 
has been spectacular because industry in general is 
finding that cold bending is often a cheaper way of 
making a product. Take the fittings industry. Com- 
puted cost of making a certain 4-in. bent elbow is 
25 cents, but buying and machining the components 
for a similar product was six times as much. Costs of 
other fittings would be in proportion to size 

Bending costs are lower than machining costs for 
another reason. Say the bender costs $3,000. Amorti- 
zation, maintenance and interest equals $600, or a 
direct cost of 30 cents per hr, based on 2000 hr per 
year. Direct labor for a journeyman machinist is 
about $2 per hr, and overhead is usually double the 
direct labor. So we have a total hourly cost of $6.30. 
If the machine can be used all the time and makes 
200 bends per hr, the cost per bend is 3.1 cents. On a 
production job, however, one can use a production 
worker or an apprentice, because labor unions have 
never set up a “bender’s” trade. If an apprentice at 
80 cents per hr does the work, the cost of bends is 
only 1.3 cents each. 

Facts like the above are so apparent that few peo- 
ple in the bending and straightening industry bother 
with the use of replacement formulas. They can 
easily figure how soon a new machine will pay for 
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to chip-producing processes are 50% or more. But 
the problem of how to make a cold-formed part 1 
usually more difficult than cost studies. 

Pressure calculations are the key. The cold work- 
ing of a material increases its yield point. When the 
metal is stressed into the plastic range, it takes pro- 
gressively more pressure to keep it moving in the 
tools. 

You will find that people doing cold extrusion are 
using both mechanical and hydraulic presses. Behind 
the scenes much development work is going on at the 
plants of the press builders. Some of these jobs are 
military in nature and hence restricted; others are fo1 
automotive interests and other concerns having rela- 
tively long runs and willing to finance the develop- 
ment work because of potential savings 

Extrusion pressures depend of course upon whether 
the work is done hot or cold, on the amount of work 
to be done and the product configuration. Sometimes, 
the pressure is surprisingly low. To extrude the ends 
of a generator shaft made of tubing takes only a few 
tons. The work being hollow, the metal has some 
place to go readily. In the case of a front-wheel 
spindle, the heated billet is extruded hot in a 1600- 
ton Maxipress. Material savings are notable because 
each billet is weighed to 5 lb 10 oz + 2 oz. Output 
is 300 forgings per hr, and manhours per part are 
greatly reduced over conventional forging. Further- 
more, a stronger spindle is produced. 
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itself, and the method of figuring is devised to suit 
the needs of the individual plant. 

Here are some more cost savings to serve as a 
guide to you: 

A plumbing-fixture manufacturer makes 180 
bends in 1'%-in. brass tubing at the rate of 400-500 
pes per hr on a Pines automatic bending machine. 
Production is about 250% greater than with forme: 
methods, and tooling maintenance costs have been 
cut 50%. Angle of the bend is held to % 

In another instance, a cam bar for a tractor rear 
wheel, as used for power shifting and setting treads, 
was formed in presses. Control of accuracy and final 
shape was difficult. One man with an automatic Pines 
bender now does the work formerly handled by six 
men and four presses. Tooling costs have been cut by 
75%, scrap losses by 20%. One set of two tools forms 
the compound bends at each end of the workpiece, 
another setup forms the helical bend at the center. 
The first operation is handled at the rate of 375 bends 
per hr; the second at 300 bends per hr. 

Main problems in the tube-producing industry, 
and with shops using large quantities of tubing, is to 
meet rising needs for straightening capacity rather 
than merely to replace obsolete equipment. Higher 
output and closer tolerances for straightness are re- 
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quired, and these requirements are not easy to meet 
when some of newer stainless alloys are considered. 

The atomic-energy program, for example, requires 
ultra-prompt deliveries of large quantities of stain- 
less-steel tubing. A year ago Grand Rapids Hard- 
ware Co straightened tubing two shifts a day to keep 
up with delivery from the round-the-clock annealing 
oven. Since installation of a Mackintosh-Hemphill 
rotary straightener, only 6 hr per day are devoted to 
straightening. 

The plant must deliver bright-annealed, *4-in 
stainless tubing that does not deviate more than 0.150 
in. in 20 ft. Wall thickness varies from 0.058 to 0.063 
in. Two men handle the straightener, as compared to 
six men in the former two-shift operation. Clean dry 
tube is run through the Model AXY machine at 200 
ft per min. A cleaner working area and a spotless 
product result from ability to straighten tubing with- 
out flooding it with oil. 


< 


BONE DRY AND STRAIGHT 
... Annealed stainless steel 
tubing is now straightened 
to close limits at Grand 
Rapids Hardware Co with 
out oil-flooding the work or 
the rolls of the Mackintosh 


Hemphill machine 


FANCY TWISTS. . Motor 
Wheel Corp, Lansing, Mich 
uses a Pines No. 2 automatic 
bender to form tractor rear 
wheel cam bars. Each end 
of the part has a compound 
bend, and the center a 


helical bend 


END OF CYCLE Cam bar 
still in position. Vertically 
mounted sliding-pressure bar 


is shown in background 
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Cincinnati Shears, built 
with machine tool accuracy 
and exceptional rigidity, 
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Built in lengths from 4 ft. 
to 24 ft., they shear .005” 
thick sheets to 1! in. plate 
with micrometer accuracy. 
They handle a wide variety 
of materials ranging from 
soft aluminum to armor 


plate. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS ¢ BRAKES 
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a Cincinnati Press Brake 
saves 3 Ways... 


/, TIME 


Z. NUMBER OF 
OPERATIONS 


_ = 3. MATERIAL 


Built at The Maryland Drydock Crimping plate up to 3” thick- 
Company, these giant condensers 
for the Westinghouse Electric Gor- pat -t-t-1- Watt Meith: roll-forming time 
poration are some of the largest 


ever constructed. in half at The Maryland Dry- 


Photographs courtesy of The Maryland 
Drydock Company, Baltimore, Maryland dock Company. 


The press brake crimps the ends of the plates with special 
dies, and has eliminated both the costly burning opera- 
tion, and the loss of 15” to 18” of the ends of the plates. 


Some of the large radius bends are done entirely on the 


> Cincinnati Press Brake. 


Write for the NEW 72-page Press Brake Catalog B-4. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 











ONE TOOLMAKER . - - 


Ar which step in your tooling 
process would you welcome real help in reducing 
tool and die costs? Tool Steel Selection? Heat 
Treating?—or on-the-job ‘‘Trouble-Shooting’’? Here’s 
how you, like the maker of the Dies shown here, can 
start to reduce costs with a Method that helps you 
at all 3 steps. 


First, to simplify selection, use the handy Selector 
Section in the Carpenter Matched Tool Steel Manual. 
Quickly and surely, it enables you to put your finger 
on the proper steel for best results. Next, to further 
insure tool and die performance, use the Manual’s 
complete heat treating instructions—they have been 
simplified beyond anything previously known. It's 
easy to get started—use the Carpenter Matched 
Set Method to help you “trouble-shoot’’ your present 
tool and die jobs. 


For better, lower-cost tooling, put this practical, 
easy-to-use Method to work, now. Ask for the 189- 
page Carpenter Matched Tool Stee] Manual—just 
see your Carpenter representative. The Carpenter 
Steel Company, 199 W. Bern Street, Reading, Pa. 


CARPENTER SPECIALTY STEELS 


CARPENTE2X MATCHED TOOL & 


TRIAL & ELECTRICAL ALLOY 


—then use 
HAMPDEN 
(Oil-Wear) 
or No. 610 
(Air-Wear) 


Job: 

Compound Blank and Draw Die for forming .031"’, 14-hard brass 
Vent Valve Bodies at the rate of 103 per minute on a punch press. 
Problem: 

Unit costs were on the upswing because the old dies wore too 
rapidly, causing frequent and costly machine shutdowns for 
regrinding. 

Solution: 

Looking for a die steel with maximum wear resistance, the 
toolmaker referred to the Selector Section in the Carpenter 
Matched Too! Steel Manual, and quickly arrived at Carpenter 
Hampden (Oil-Wear). 

Heat Treatment: 

Simplified instructions in the Manual were followed. 

Results: 

2 hours of costly machine downtime were eliminated each day— 
production per grind rose over 300%! As a matter of interest, 
the toolmaker takes off approximately .0005” per stoning and 
gets about 100 grinds from the Blank and Draw Die. 


IMMEDIATE DELIVERY FROM LOCAL STOCKS! 


Call Your Nearest Carpenter Warehouse or Distributor 


oo! Steer, @ 
th 
” % 
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STEELS, HIGH SPEED TOOL BITS 
TOOL STEEL DRILL RODS & 
STAINLESS TUBING & FINE WIRE 


Export Department 


The Carpenter Steel Co., Port Washington, N. Y.—“CARSTEELCO” 


Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U. S. A, and Canada 
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New! 
ELMES PIPELESS 


HYDRAULIC 
id 13>) 3) 


4 REAR VIEW 


Any Elmes Metal-Workine Press 
can be supplied with the new Elmes 
pipeless construction. Drawing & 
Forming Press is illustrated here. 


FRONT VIEWD 


(SECTIONAL 
CUT-AWAY) 


Elmes Pipeless Hydraulic Metal-Working 
Presses employ a revolutionary construc- 
tion principle. The main hydraulic circuit 
has no piping. All high-pressure hydrau- 
lic fluid is conducted through short, 
direct passages drilled in the structural 
parts. As a result, there are no high-pres- 
sure screwed joints to loosen, no oil drip- 
ping from loosened fittings, and no pos- 
sibility of welded joints breaking loose. 
Exceptionally smooth operation virtually 
eliminates vibration. These advantages 
make for remarkably low-cost mainte- 
nance. Downtime is practically elimi- 
nated. Write for Bulletin No. 1011, 
“Elmes Pipeless Metal-Working Presses”. 


HORIZONTAL BULLDOZER 


On heavy bending and forming opera- 
tions this versatile Elmes Hydraulic 
Press will save you time and money. No 
pre-setting or re-setting of press stroke, 
To change jobs, just change dies. Stand- 
ard and special designs, in capacities to 
1000 tons. 


AUTOMATIC 
OPENSIDE 
PRESS 


This specially designed press accom- 
plishes in a single stroke the shearing, 
riveting, and straightening of forged 
steel work of variable thicknesses. Open- 
side presses available in standard and 
special designs. 


HOBBING 
PRESS 


For die-sinking and 
hobbing — forming 
duplicate die in- 
serts, multi - cavity 
molds, and single 
molds with unusual 
contours. Capacities 
to 5000 tons. 


WRITE FOR 
BULLETIN 1010- 


Illustrates, describes, 
and gives major speci 
fications on Elmes 
Hydraulic Metal- 
Working Presses 
See your Elmes Dis 
tributor — or write 
to us direct 


/ . . 
American Steel Foundriés 
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LINE HAS AN ECONOMICAL 


FERRACUTE “THIRTY” Series of stream- 
lined inclinable presses cut production 
costs . . . are designed to employ all 
the latest features in gap frame con- 
struction, including box type frame 
with main bearings split at 45° angle. 
Illustrated is a geared type 56 ton 
press with die cushion. Die cushions 
are extra equipment, available as 
specified. Basic press design meets the 
J. 1. C. standards. 


FERRACUTE PUNCHING presses are 
recommended for forming work and 
punching or shearing of heavy stock. 
Frames are cast from high tensile sem’ 
steel, ribbed internally for added ri 
gidity. A tough bronze alloy is used for 
the journal bushings and the flywheel. 





FERRACUTE press 
FERRACUTE BOTTOM PG-45 @ geared 


SLIDE EMBOSSING, type of deep-throated FERRACUTE HEADER is 


a horizontal toggle-ac- 


FERRACUTE DOUBLE 
CRANE STRAIGHT SIDE 


FERRACUTE press 
DDG-56, a double action 


COINING and SIZING 
p ess. A one piece semi- 
steel frame, motor 
driven, automatic iub- 
rication. Can be ar- 
ranged to accommodate 
automatic slide fevding 
mechanism. Made _ in 
four sizes ranging from 
75 to 400 tons. 





Punching press having o 
throat depth of 42 
inches ond a rated ca- 
pacity of 75 tons. 
Presses of this type are 
available with throat 
depths from 12 inches 
to 42 inches and ton- 
nages from 20 tons to 
100. tons. 





PRESS SGGF-7'2-72 
250-ton capacity. Tie- 
rod construction. Inter- 
connected pneumatic 
clutch and brake. Mo- 
torized slide adjustment. 
Automatic lubrication. 
Slide counterbalanced. 
Bed orranged to accom- 
modate die cushion. 





press of latest design, 
incorporates latest de- 
velopment of construc- 
tion for utility of long 
ond accurate service. 
Sizes range from 40 to 
250 tons. Con te fly- 
wheel or gear drive, 
depending on the de- 
sired ram and plunger 
speed required. 





tion heading press used 
for the automatic pro- 
duction of the pocketing 
or heading operations 
on ammunition shell 
cases. Positive action 
foot brake enables 
quick stopping of press. 


FERRACUTE MACHINE CO., BRIDGETON, N. J., U.S.A. 
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ANSWER FOR BLANKING °? FORMING 





HIGH SPEED STRAIGHT SIDE press a 
rugged type tie-rod constructed Blanking 
press arranged with variable soeed trans- 
mission, automatic feeds and adequately 
equipped with safety devices. Available 


in many sizes. 


FERRACUTE COINING and EMBOSSING 
press, illustrated is an 800 ton, top- 
knuckle-joint press of tie-rod construction. 
FERRACUTE knuckle-joint presses are 
ruggedly constructed and are extremely 
powerful. The ram is actuated by steel 
toggles in such a way that the pressure 
always comes against solid metal, which 
relieves the gibs from all side strain and 
guides the dies with greater accuracy and 


prolonged life. 





FERRACUTE press 
$G-73 . . . a larger 
type press, equipped 
with transfer feeds and 
bottom knockouts ideal 
for much progressive 
work incident to vari- 
ous drawing and bullet 
assembly operations. 
Frames are one-piece 
semi-steel castings hav- 
ing high tensile strength. 


ay’ 
Sd} 





FERRACUTE BLANKING 
AND DRAWING PRESS 
DGGI-9-48. Highly vers- 
aiile. 350-tons, operat- 
ing at 20 strokes per 
minute. Single Crank, 
Double Geared, Twin 
Driven 48°" between up- 
rights. Air operated, 
elec'rically controlled, 
combination friction 
clutch and brake. Slide, 
air counterbalanced — 
motorized adjustment. 
Automatic lubrication 
throughout. Bed mounted 
die cushion. 





FERRACUTE SUPER 
SPEED press, New 
Model 30. . . stream- 
lined design, takes 
standard die sets... 
requires less irequent 
grinding . . . is easily 
and quickly adjusted. 
- + « @dpa.ed to leng 
or short runs. ¢ will 
biczk any kind of moa- 
terial that can be 
blanked, and which is 
within its range. 


FERRACUTE has been a leading 
manufacturer of presses, press brakes, 
and special machinery since 1863. 
Knowledge and “know how” attained 
over this span of time is to your ad- 
vantage, for it means FERRACUTE 
Equipment is designed for maximum 
production, of most modern design 
strong and safe. These features, natu- 
rally, mean savings to you, and it is 
with pride FERRACUTE has served in- 
dustry so well, for so long. 


The FERRACUTE Line is varied with 
separate Catalog sections devoted to 
each type of equipment. Much can be 
learned from these detailed booklets, 
so we invite you to write today for 
data on the unit or units you are most 
interested in. 


FERRACUTE MACHINE CO., BRIDGETON, N. J., U.S.A. 
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any one of these 
24 punches and dies 


without set-up! 


e Or, any selection of 12 to 32 
punches and dies suited for 
your work. 

@ A Wiedemann Turret Punch 
Press has the tools where you 
want them—in the press—not 
on the shelf. 

@ In 5 seconds the operator selects 
the punch and die, and pierces 
the opening in flat sheet metal 
or plate. 


®@ Any punch and die in the turret 
can be replaced with other sizes 
in less than 2 minutes. 


WITH A WIEDEMANN YOU CAN 
SAVE 60% TO 90% ON SMALL LOT PIERCING 
because you 


Eliminate Set-up 

Eliminate Layout with Wiedemann Work 
Locating Gauges 

Reduce Handling Time 


We will make time studies on your work without 
obligation. Send prints. 


Plan view of lower 
turret of typical 
Wiedemann with 
78 stations. 


WIEDEMANN MACHINE COMPANY 


4272 Wissahickon Ave., Philadelphia 32, Pa. 
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PRESS BRAKES 


In the almost limitless variety 
of operations on sheet metal 
and steel plate, the CHICAGO 
steel press brakes are well 
known for their consistent 
production performance. The 
proved all-steel construction 
and the flexibility of design in 
all models offer a versatility 
that is hard to beat. There is 
a CHICAGO steel press brake 
that will meet your require- 
ments. Full particulars and 
recommendations for any job 
will be given upon request. 

CHICAGO Steel Press Brakes with many exclusive features 

are built in 42 standard sizes in lengths of 4 to 16 feet in 


capacities up to %” steel plate. All models can be ar- 
ranged for wide bed and ram bolsters for large die area. 


DREIS & KRUMP 
INDUCTION HARDENED 


for all makes of 
PRESS BRAKES 


For greatly increased useful die life 
on bending and forming operations 
on all makes of press brakes. 


CHICAGO Straight Side Presses. Standard 
CHICAGO Steel Press Brake Model 131 capacities 50 to 400 tons and in lengths of 
for small, light sheet-metal work. 4 to 16 feet. 


ORES & KAUMP 


MANUFACTURING COMPANY, 7434 S. Loomis Boulevard, Chicago 36, Illinois 














BENDING BRAKES 


Hand and Power Operated Models 


The ease and speed with which CHICAGO 
steel bending brakes can be readied for any 
of the almost infinite variety of jobs make 
them the universal metal-bending machines. 


Any one of different sizes is quickly ad- 
justable for different thicknesses of material 
up to the rated capacity. No dies or attach- 
ments are required—saving die costs and 
setup time—yet duplicate pieces, well within 
the accuracy limits of sheet metal and plate 
work, are easily obtained. 


There is a size and model CuIcaGco bend- 
ing brake that will give you these advantages 
on your metal bending. Full particulars on 
the machines and recommendations for han- 
dling your range of work are available upon 
request. 


CHICAGO Hand-Operated Box and Pan Brakes. Standard sizes range 
from 3 to 12 feet in capacities up to 12-gauge sheet metol. 


CHICAGO Hand-Operated Bending Brakes. Standard sizes range from 
3 to 12 feet in capacities up to 12-gauge sheet metal. 


Me 


a 
CHICAGO Power Bending Brakes for single and quantity runs bending 
sheet metal and steel plate. Standard sizes range from 4 to 16 feet 
in capacities up to %” steel plate. 


CHICAGO Power Box and Pan Brokes. Many standard sizes with 
bending length of 4 to 10 feet in capacities up to 10-gauge sheet 
metal. 


CHICAGO Double Apron Brakes. Singi-purpose brakes for high- 
production work, built in various lengths to suit individual requirements 
for sharp or radius bends. 


URES & KAUMP 


’ MANUFACTURING COMPANY, 7434 S. Loomis Boulevard, Chicago 36, Illinois 





THESE THREE PARTS PRODUCED BY 


‘Hydroforming 


at a saving of $30,900 | 
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Faced with a tool cost estimate of $34,500 to produce the 
three parts shown above by conventional methods—and a a 
four-month wait for die delivery—a prominent manufac- 13” ID, 8%" deep 
turer then investigated Hydroforming. Drawn from a 21” blank of 


¥” stainless in two opera- 
Within 30 days’ time—and at a total cost of $3,600 for toolsa— 
the required quantity of these complex parts was produced 
with ease on a 32” Cincinnati Hydroform machine. 
The illustrations and accompanying descriptions of these 
parts indicate the versatility of the Hydroforming process . . . 
and this bona-fide example of comparative time and tool cost 
savings indicates its economy! 
Have you considered Hydroforming? Call in a Cincinnati 
Milling field engineer. For a description of the five sizes of 
Hydroform machines, write for Bulletin M-1759-2. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S.A. 


tions. 


b 22%” ID, 7%" deep 
Drawn from a 32” blank of 
\%” stainless in one opera- 


tion. 


© 21%" ID, 4%" deep 
with a reverse draw 4%” 
deep. Drawn from a 32” 
blank of " stainless_ in 
three operations 


main 


a 





SCHNELL 


THE MARKET PLACE FOR PRECISION DIES FOR ACCURATE 
STAMPINGS --TOOLS--AND PRODUCTION OF UNIT ASSEMBLIES 





1. PERISCOPE HOLDERS FOR NA- 

TIONAL DEFENSE .. . To handle 
this job plantwise, required a large number of tools of various 
kinds, about 45 press operations, arc and spot welding, machining, 
assembly, and painting 
We enumerate the wide scope of operations required to produce 
this unit to show the versatility of our plant—in equipment—in 
encineering—in mechanical ‘know how” 


2. FROM A BLANK TO HALF- 
TANK SECTION in 20 Seconds 
. The Scaife Company—Weatherhead—Sheffield Steel Corp 

and numerous other concerns are enjoying low cost production 

with these Schnell patented Deep Drawing Dies 

This half-tank section, 141% inch diameter by 24 inches deep, 

was drawn from ao 38'2 inch blank 0.105 inch thick in 20 seconds 
Formerly these half-tanks required three draw- 
ing and two annealing operations with scrap 
running as high as 50%. Scrap has been re- 
duced to 1% or less and production increased 


3. DIES for making auto door lock parts on 
a production basis... . The four parts shown 
in relief on this door lock were produced with 
progressive dies designed for customers’ 
presses by Schnell 

These are high production jobs with dies de- 
signed for adjustment and sharpening with- 


out replacing sections. They also feature a safety device whereby 


The patented Schnell, contin- 
uous process of deep drawing 
in a single operation—their 
ability to handle tool and die 
operations—and their engi- 
neering and plant facilities for 
the manufacture of complete 
unit assemblies make them an 
ideal market place for your 
stamping work—tools and dies 


and complete assemblies. 


operation 


tremendously 

Advantages of this process include better 
metallurgical properties, less metal distortion 
and a more uniform wall thickness—resulting 
in a better product, in less time, at lower cost 


4. PRECISION DIES FOR ACCURATE 
STAMPINGS . . . Shown is a representative 
group of stamped parts produced with dies 
designed and built by Schnell. It includes 
parts of various shanes and sizes to illustrate 
the flexibility of the Schnell organization in 
developing high production dies for low cost 


a pilot hits and operates a micro switch which stops machine 
instantly in case of a mis-hit. A production rate of 70 picces per 
minute was achieved on this job for each piece. 

This is a typical example of the ability of the Schnell organiza- 
tion to carefully analyze your problems and come up with dies 
that will enable you to maintain high production, with safety and 


For example, the tank cap (top right) was produced most eco 
nomically due to ingenious die design. Five operations were per- 
formed on one machine progressively in such a way that a piece 
was completed on every hit of the press. Production averaged 1200 
pieces per 8 hour shift 


at minimum cost 





ne wenere Sere 


SCHNELL TOOL & DIE CORPORATION - - - SALEM, OHIO 
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SAFETY COVER 


AIR OPERATED : 

ARING 
CLAMP LIFT we ING PLATES 
CYLINDER 


QUICK ACTING VALVE 


TONGUE AND GROOVE 
. YORKE-TO-FRAME JOINT 
WITH FABREEKA PAL 


SAFETY D 


ALLOY STEEL ROD HOCK ABSORBER 


; 


INDUCTION-HARDENED GUIDES 


FORGED STEEL RAM 


NEW 
“PYRAMID TYPE 
FRAMES 


PATENTEC 
. FRAME TO ANY 
CONSTR T 


TEEL FRAME 


FORGED STEEL ADJUSTING WE 


ANVIL CAP 


EASY 
TREADLING b 
WITH AIR 
OPERATED 
CLAMP 


CECO-DROP 


e The Boardless Gravity Drop Hammer 


No Boards + No Front Rod + No Back Rod 
Costs less to operate... Forges more minutes 
per hour...Is safer and easier to operate... 
This hammer is setting new records in cutting 
forging costs and in increasing production. 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 















AT TV) 
WORLD'S | 
FIRST § 


COMMERCIA 


FACILITY @ 









This new facility of the Mullins Manufacturing 
Corporation makes available to American In- 
dustry for the first time the economies and other 
advantages of Koldflo* production. It is a proc- 
ess in which parts are cold-formed into hollow 


shapes with a wide variety of configurations 


MAIN BATTERY OF 
PRESSES FURNISHED 
BY LAKE ERIE 





plant space and dollars. 


@ Typicul parts; produced by 
Mullins Steel Koldflo’ Process 
with a definite savings in steel, 
manpower, machine tools, 









for producing parts by MULLINS STEEL Koldflo’ Process 


and in lengths from 6” to 36” with diameters 
from 2” to 6”. The finished products come from 
the presses with smoothness, hardness, strength 
and precision. All of these desirable features are 
obtained by this process while using low carbon, 


low cost steel. 


These four 4,000-ton hydraulic presses weigh over 700,000 
pounds each. They stard 33’-3” above the floor and extend 
6’-7” below the floor. Beds measure 72” x 60”, daylight open- 
ings are 96” and strokes 48”. The high-speed, self-contained 
pumping units on each press are powered by 750 HP motors 
This installation is another excellent example of Lake Erie's 
ability to construct hydraulic presses for any process or manu 
facturing requirement 
Koldflo is a trade-mark of Mullins Manut 
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> FIRST PRESS PRODUCED IN THE UNITED STATES 
SPECIFICALLY FOR THE COLD EXTRUSION OF STEEL 


Close-up view of the original 3,000-ton Lake Erie “laboratory 
press | iased by Mullins in 1949 for Koldtlo* development and 
production. Outstanding performance of this press led to the selec 
tion of Lake Erie equipment again for the main battery in Mullins 
new commercial installat e can be no better evidence than 


this of customer confiden« id satisfaction 
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LAKE ERIE 


HYDRAULIC 
PRESSES. 


—_ - J aks 





LAKE ERIE ENGINEERING CORP. 
Ge rai OM nd P] int 
07 Woodward Avenue, Buffalo 17, New York 


District Othces in New YorkK ¢« CHicaco « Derrortr e P 
Representa n Other l and For y 
Ma ta ( (ANADA IRON FO KI LIMITED 


HYDRAULIC PRESSES « DIE CASTING MACHINES 
ROLLING MILL AUXILIARY EQUIPMENT 


AKE ERIE @ 
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Look what you 
can save NOW... 


IN PLANT AFTER PLANT, 
the Henry & Wright Dieing Machine 
is proving that it can do the work of 
5 to 10 conventional presses. It is con- 
stantly establishing new record highs— 
in the number of pieces produced per 
stroke and between grinds, in produc- 
tion rates, in reduced labor costs, and 


in the variety of intricate parts it can 





TYPICAL PARTS PRODUCED 
COMPLETE-PER-STROKE BY 
H&W DIEING MACHINE 











handle accurately and cheaply via pro- 
gressive stamping. 

As a cost-conscious executive ... asa 
man responsible for production econo- 
mies . . . you will certainly want to 
investigate the many advantages of the 
Henry & Wright Dieing Machine. They 
are available now—they will put you 


years ahead. 


ADVANTAGES OF HENRY & WRIGHT 


DIEING MACHINE 


Low center of gravity permits high operating speeds 
with minimum vibration. 


Greater crea of guiding surface than obtained in con- 
ventional presses. Four-post guide to the upper cross- 
head insures precision alignment of punch and die 
throughout the stroke. 


Upper crosshead receives only the pressure necessary to 
perform the work in the die, while the corresponding 
unit in the conventional press receives not only this 
pressure but also the angular pressure from the crank- 
shaft, which tends to force the punch out of alignment 
with the die. 


A pulling — not a pushing — stroke is applied to the 
punch. 


Design provides unobstructed view of tools from all 
sides. 


Machined surfaces on all four sides of die bed and 
upper crosshead simplify design and installation of 
special feeds and tool attachments. 


Reduced set-up time for dies, feeds, and stacking chutes. 
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and in the years 
ahead with H& 
DIEING MACHINE 


Now the decision can be made to use 
the economies of high-speed progressive 
stamping for parts which previously 
were die-cast or stamped out on gangs 
of presses performing individual opera- 
tions. Large Dieing Machines make this 
possible. Built to the same basic design 
as the smaller models, the heavy units 
will stamp and form complete parts out 
of medium and heavy-gauge sheet ma- 
terial. The capacity of Henry & Wright 
Dieing Machines now ranges from 25- 


ton to 2500-ton pressures. 


HENRY & WRIGHT 350-TON DIEING MACHINE 





HENRY & WRIGHT 60-TON DIEING MACHINE 


AE ciissitiieereternve reson | Genet a to ee Oe 


of capacities up to 400 tons are listed in this catalog. Machines of greater than 400 tons capacity 
are tailored for the particular work. Write: Henry & Wright, 481 Windsor S1., Hartford 5, Conn. 
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CUTS 1 1/4” x 12'-0” 


All Steelweld Shears and 
Presses are heavily built to 
provide areat strength and 
rigidity. Their frames are 
all-welded one-piece units with 
the bed integral. There are 
no bolted connections to 
loosen or misaliqn. Stresses 
ate distributed proportionately 
to all parts of the frame. 


f you work with metal plate of any thick- 
ness to 1% inch or length to 20 feet, you 
will find many points of advantage in heavy 
duty Steelweld Shears and Presses. Their 


designs are different from conventional ma- 


chines. As a result, they have many exclu- 


sive features not available elsewhere. 


CUTS 1/4” x 18'-0" 
Controls are conveniently 
located at front and right end. 
The closely spaced, sprinq-operated 
hold-downs hold various 
thickness plates solidly durina 
shearing. They are practically 
fool-proof and grip the plate 
close to line of cut. 


CUTS 3/16" x 6’-0" 


Only Steelweld Shears have a 
pivoted-blade. This overcomes 
handicaps of guillotine type 
shears. There are no guides 
or slides to wear and cause 
inaccuracies. Whether small 
or large size, Steelweld Shears 
are heavily built for hard, 
continuous service. 
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BENDS 1/2” x 20’-0” 
Bending, forming, blanking 
drawing and multiple-punching 
are done quickly on Steelweld 
Presses. By making beds of 
long machines extra deep 
deflection is eliminated for all 
practical purposes and straight, 
accurate bends to close 
tolerances assured. 


Whether or not you are in the market for 
a shear or press, we urge you to send for 
the illustrated booklets below. Get the facts 
on these modern machines that are now 
serving hundreds of varied production jobs 


so successfully. 


SEND FOR FREE BOOKLETS 


BENDS 1/4” x 10’-0” 


SHEARS \ 


Booklet 2011 
covers piv- 
oted-blade 
construction 
and other 
details 


PRESSES 


Booklet 2010 
describes 
many out- 
standing fea 
tures of Steel- 
weld Presses 


This popular mode! is widely 
used for work on steel, aluminum 
and many alloys. Throats of 

all Steelweld Presses are 18 
deep, permitting unusual 
bending possibilities. Throats 

to 36° deep are available 
for some models. 


THE CLEVELAND CRANE & ENGINEERING CO. 


1440 EAST 281]st STREET, WICKLIFFE, OHIO 
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_'*144,000 of our employees 


are enrolled in the 


| Payroll Savings Plan” 


C. F. HOOD 


President, United States Steel Corporation 


“The response of our employees to the Payroll Savings Plan for U.S. Savings Bonds is 
dramatic evidence of their conviction that Freedom is Everybody's Job, We are proud 
of their outstanding record in saving systematically in “E~ Bonds, in thus adding to 
their financial independence as they give effective support to the nation.” 


Mr. Hood and his associates may well be proud of the 


Steel Corporation’s Payroll Savings figures: 


e 144,000 men and women of U.S. Steel are enrolled 
in the Payroll Savings Plan—an over-all employee 
” 


participation of 52% 


large as U.S. Steel, 


excellent for a company as 


e the average monthly investment of a U. S. Steel 
Payroll Saver is $20.79. 


e every month, these 144,000 employees invest 
$2,993,700 in personal security—and America’s eco- 


nomic stability. 


e insome U.S. Steel plants and subsidiaries employee 


participation runs as high as 80%. 


Nearly eight million men and women, in forty-five 


thousand companies, large and small, are building 
personal security and contributing to national economic 
stability by their $160,000.000 monthly investment in 
U.S. Savings Bonds. These Payroll Savers, with their 
$25 and $50 Bonds, are major shareholders in a huge 
reservoir of future purchasing power—the $35.5 billion, 


cash value of Series E Bonds outstanding. 


What is the employee participation in your Payroll 
Savings Plan? The average monthly deduction? How 
many employees have been added to your Payroll 
Savings Plan in the last year? Call for the figures and 
study them. Then, phone. wire or write to Savings 
Bond Division, U.S. Treasury Department, Washing- 
ton Building, Washington, D. C. Your State Director 
will be glad to show you how easy it is to raise employee 


participation in your plan to 60%, 70%, or even better. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council 
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Famous Farberware begins with the finest 
stainless. And for dependable deep-drawing of 
stainless blanks, S. W. Farber, Inc. relies on Bliss 
toggle drawing presses—and has since 1917. 

Today, the two Farberware plants are 100% 
Bliss on drawing presses; 8540 Bliss on all other 
types. 

Proven performance is the reason for this 
choice, of course. But here are a few of the specific 
operating advantages cited by H. M. Harrison, 
Vice President of S. W. Farber, Inc.: 

1. Precision action delivers uniformly 
high-quality parts; keeps rejects at a 
minimum, 


2. Bliss toggle presses are easy to set up, 
easy to change over; give trouble-free 
operation. 
1750 POTS IN EIGHT HOURS — that’s the 


3. Maintenance requirements are nominal =e 
average production rate on this 5-S 


— adjustments are made quickly and Wiis teat, he teens on ts 


easily when needed. (Floor level greas- drawn 4% inches deep in one opera- 


ing system is a typical convenience.) tion from a 15-inch diameter blank 
. P of stainless. 
Perhaps Bliss toggle presses can solve your special 


deep-draw problems, too. But whatever your prob- 


SMOOTH BULGE on this pot cover 


» 2 ; 4 » i ao io - £ i y j y - 
lems, if you’re looking for high-quality, high nla tt die ta diehinten ole he 


speed production in your press department, call a 
Bliss engineer. He will be glad to help you choose 


the right press for the job — mechanical or hydrau- 


good press work. A rubber die is used 
with this 3'4-B toggle press to per- 


form this operation. 


lic — because Bliss makes them all. 


5 | SS on your press is more than a name... it’s a guarantee 


E. W. BLISS COMPANY, Canton, Ohio 
PRESSES, ROLLING MILLS, SPECIAL MACHINERY 
E. W. bliss (England? itd., Derby, England + E. W. Bliss Company (Paris), St. Oven sur Seine, France 


U. S. Plants in Centon, Salem and Toledo, Ohio; and Hostings, Michigan. Branch Offices in Chicago, Cleveland, Dayton, Detroit, indianapolis, New 
Haven, New York, Philadelphia, Rochester, Toledo; and Toronto, Conede. West Coast Representatives: Moore Machinery Co., Los Angeles and Son 


Bs 5 Sti raat ack ACER eis nips) oP) Sak Sar Pee SS eae | 














HEAVY, TAPERED HOLLOW SECTION — Pieces STEEL RODS — Multiple groove die on Pines Size 3 COPPER ELLS — 3/4” ells are formed to 7/8” ¢/I 
fabricated from 2 tapered welded strips of 12 gauge Automatic Bender forms ten 7/16" x 67-1/4” steel radius and cut off automatically two at a time from 
steel stock are given a 34” radius bend and a 41° edge rods simultaneously to a 22” radius for farm implements 20 ft. stock lengths on Special 3/4 Cut-Off Bender, 


Soe DEAS in METAL FORMING 


investigate PRODUCTION 
BENDING the “PINES-WAY” 


When you have a production problem of cold 


WEW 


forming parts from round, square, rectangular, 
extruded or hollow stock to an even radius, or 
to different angles, chances are you will find 
the job can be handled more profitably on a 
Pines Automatic Bender. The examples shown 
here are only a few of the many different 
applications, in addition to ordinary tube 
bending, that are today handled efficiently on 
Pines machines. Production-wise and cost- 
wise, you will find bending the ‘“Pines-Way” 
is a more accurate and profitable metal form- 
ing process. Investigate production bending 


CARE TUSIND—An clit fost tenet oF today. Call on Pines engineers for assistance 
SAE 4130 steel tubing 3” square, 1/4” wall, is ae X : 

compound bent to close tolerances. Segment without obligation. - 

mandrel maintains smoothness of the 10” inside 

radius bend. 














I IA ” 
SQUARE STEEL BARS — Compound bends at each 4” LPS. EXTRA HEAVY PIPE — Cold forming in EXTRUDED ALUMINUM — Part of a production 
end and large center-radius helix are cold formed ona place of hot bending on this Size 4 Pines bender line set-up in a large aluminum fabricating plant, this 
Pines Size 2 machine. Tooling costs reduced 75%, half eliminated a costly pickling operation at Allis smail Pines Semi-Automatic bends an intricate exe 


of the production operations eliminated. Chalmers’ West Allis plent. truded moulding for automobile window frames. 


weitt FOR Faege DATA SHEETS AND 
PI IN & S enaincering co, inc. stm sensine vases soccer 
- te : Ask for latest data on new Bending Press; also 
er rene ve aw ere bi-monthly data sheets that give facts and figures 
Specialists in Tube Fabricating Machinery on ew production beading applications. 
672 WALNUT e AURORA, ILLINOIS 
RRING . Ct RING . N | MACHINERY 

















rocessing 


. . . whoever uses it in their 


production is a customer 
or potential customer of H-P.M 








For EVERY 


Pressure Processing Need 





® Metalworking ... Die Casting ... Rayon 
Steeping ... Briquetting ... Laminating... 
and Plastics Injection, Compression and 
Transfer Molding are just a few modern pro- 
duction jobs being handled faster and better 
ioday because of H-P-M_ All-Hydraulic 
Presses. Call in an H-P-M engineer to study 
your production. Perhaps he can save you Presses for Every Pressure Processing: Aapmesues 
real money. Write today! 
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Will competition cateh you with 
your precses down for repairs ? 


Over-age Presses that are often “down”’ for 
repairs and adjustment are a constant drain on 
profits. Alert manufacturers realize that modern, 
efficient equipment is the best answer to stiffening 
competition. Presses are no exception! 

The best insurance you can have for future 
production plans is an up-to-date Press line. Rug- 
ged Cleveland Presses offer lasting production 
economy! Available in a complete selection of 


ESTABLISHED IN 1880. The modern plant, foundry and office 
of The Cleveland Punch & Shear Works Co., shown below, 
are visible testimony of ability to build quality Power Presses, 
Fabricating Tools, Punching Tools and Dies. ~» 


CLEVELAND 


PUNCH & SHEAR WORKS CO. 


types and sizes, modern Cleveland Presses feature 
sturdy cast frames, extra long gibbing, and the revo- 
lutionary Cleveland (patented) Drum Type Friction 
Clutch that assures operating economy. 


After you have checked the performance and 
maintenance records of your present Presses, won't 
you call in a Cleveland Engineer? Let him show 
you where and why Cleveland Presses can brighten 
your future profit picture. Write or call today! 


A-8236 


A battery of Cleveland Presses in the Range plant of the 
General Electric Co. 


THE CLEVELAND PUNCH & 


CLEVELAND 14, OHIO 
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There is a Cleveland for your every need! 


RABE 


FOUR-POINT OPEN BACK GAP TWO-POINT DOUBLE-ACTION TOGGLE STRAIGHT-SIDED 
DOUBLE CRANK 


Raaere 


SINGLE-POINT KNUCKLE JOINT TRIMMING STRAIGHT-SIDED SINGLE CRANK HORNING INCLINABLE 


THE 


SHEAR WORKS COMPANY [4h 


PUNCH & SHEAR WORKS CO. 
NEW YORK * CHICAGO «+ DETROIT © PHILADELPHIA « E. LANSING sain 
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You Think This Makes Prosperity? 


Strange, isn’t it, that many people should be- 
lieve War creates prosperity? And yet the 
groundless fears expressed in a thousand wor- 
ried conversations about peace-time economy 
multiplies into Public Opinion that can shake 
the canyons of Wall Street. 


If the waste that War creates led to prosper- 
ity, we could, as one economist puts it, build 
a perpetual boom by paying one half of the 
population to inflate toy balloons, and pay the 
other half to puncture them. 


Good times are created by nothing more than 
the efficient conversion of our natural resources 
into useful things for all of us. America is pros- 
perous because we have equipped ourselves 
with the tools to do the job faster and better 
than any other people in the world. So let’s 
waste no praises on War. It doesn’t create, it 
destroys. Continued prosperity is a matter of 
bettering the tools and method of production 
—making more of the things we want, at a 
price we can all afford to pay. 


In a single workshift this Clearing press line 


produces fenders for enough automobiles 





to supply an entire community. 


CLEARING PRESSES THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING MACHINE CORPORATION, 6499 West 65th Street, Chicago 38, Illinois « HAMILTON DIVISION, Hamilton, Ohio 
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THE DENISON ENGINEERING COMPANY * COLUMBUS 16, OHIO 





show how you can 
—and others have — 
reduced costs and 
boosted production with 


Some of the most important defense work 
involves testing operations . .. proof-testing 
before field usage. With this Index-Table 
equipped Multipress two operators hydro- 
statically test 600 parts —— hour, replacing 
methods and equipment where seven men 
handled only about 100 per hour. Opera- 
tors merely load and unload mone The ma- 
chine features automatic inspection and 
proof-marking. If a part proves defective, 
the machine automatically stops, 


RIVETING 


With this 25-ton Multipress, a leading motor- 
cycle maker boosted riveting speed on 
wheel subassemblies 100 per cent! Other 
advantages included slashing rejects to less 
than half of one per cent. . . reducing the 
need for restraightening finished assemblies 
from 89 per cent to zero. . . getting stronger 
assemblies from use of improved riveting 
techniques . . . ending the need for in- 
spection of finished assemblies . . . easier 
work for the operator . . . quicker tool- 
switching on job change-overs. 





| 
| 
| 











On this production line of 13 closely in- 
tegrated Multipresses, 30 women operators 
assemble 34-piece auto door latches at the 
rate of 13,000 units per day. Eleven of the 
presses are equipped with Multipress Index 
Tables, for faster feeding of parts to the 
press ram, and to permit operators to load 
parts in complete safety, away from the 
moving ram. All fixtures are quickly adapt- 
able to different latches. Speed of each 
Index Table is fully regulative, so work can 
MM Me 
production line. 


Production speed more than doubled—from 
500 pieces per hour to 1 100—when a maker 
of electrodes used this 4-ton Multipress for 
the tricky job of crimping thin metal tubing 
to ceramic bushings. With previous equip- 
ment, avoiding breakage depended en-- 
tirely on the operator's skill in applying 
pressures. Rejects were high, and breakage 
was costly. With Multipress, correct ram 
pressure is automatic. Parts are moved 
under the ram automatically by the Multi- 
press Index Table. 





@ Pressure adjustment is infinitely variable @ Ram speeds 

up to 1300 inches per minute @ Sizes from one ton through 

75-ton range @ Stroke can be preset to either distance or 

pressure limits @ Approach and pressing speeds are inde- 

Only MULTIPRESS pendently adjustable @ Controls for time delay, hydraulic 
interlock, and sequence operations @ Exclusive Vibratory 

offers all of these Ram Control permits rapid repeat strokes @ Rapid traverse 

can be combined with controlled pressing speeds @ Manual 


production-boosting 
or automatic ram controls @ Dual controls for maximum 


ADVANTAGE S safety @ Highly compact design saves floor space @ Ideally 


suited for operation by unskilled workers @ Controlled work- 
ing speeds cut rejects, reduce die wear @ Quieter, smoother 
operation reduces worker fatigue @ Tailored to individual 
production needs for highest efficiency. 
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Indexing Tables 
and Accessories 


Six and 12 station Multi. @.« phy "4 Multipress Shuttle 
press Indexing Tables, a i Feed Accessories pro 
driven by the hydraulic vide automatic feed 
system of the press, are Multipress offers the exclusive Harmonic Stock ing, pressing, and 
available on all automatic Multipress Feed, for high speed blanking, forming or punch ejection of loose 
models, to feed parts automatically ing, from continuous metal strip. Permits produc- granular or powdered 
to the press ram tion rates up to 50,000 parts per hour materials 





DENISON 











IT’S EASY WITH 
WITTEK ROLL FEEDS 


Wittek automatic roll feeds are readily 
attached to any make or size of punch press 
for maximum production. Standard sizes in 
a variety of models meet a wide range of 
press size and capacity requirements. Each 
can be used for either push or pull feed in 
any of the four directions 

The operation of the Wittek feed assures 


an accurate feed with any coiled material. 








Standard units are available in various 
models to accommodate widths of material 
up to 16 inches. Simple adjustments for 
lengths of feed permit quick change from 
one job to another 

A typical application of Wittek 


automatic roll feed and reel stand 
for making punch presses automatic 


and WITTEK REEL STANDS 


The Wittek reel stands facilitate the handling of 


coiled strip or wire for automatic feeding to punch 
presses and other machines. Several sizes of stan- 
dard reels accommodate a range of coil weights up 
to 800 pounds, with widths to 12 inches on the 
heavy duty model. Each reel can be adjusted to 
any angle and height to meet the particular 
requirements. 

Write for rec dati on Roll Feeds 

and Roel Stands to meet your requirements. 





. Model 3-HD Wittek reel stand with auto 
‘ Fee matically expanding coil holders for easy 
tutomatle centering of coil and automatic friction 
: y brake to prevent overrunning of stock 
ROLL FEEDS wit 
; co 
AND 


cma” ~WAITTEK wanuracturinc company 


4320 West 24th Place @e Chicago 23, Illinois 
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LABORATORY PRESS 
Standard Capacities: 
PLASTIC MOLDING COMPRESSION PRESS 5, 10, 20, 30 tons 
Standard fepoenies: 25, 50, 75, 
100, 150 tons 
1000 or 2000 TON HOBBING PRESS 


with safety guard and maximum 
pressure regulator 


STRAIGHTENING PRESS 
Standard Capacities; 
10 through 200 tons 


HYDRAULIC PRESSES 
FOR EVERY HIGH PRESSURE NEED 
IN ALL INDUSTRIES 


Expertly Designed and Engineered 
STANDARD AND SPECIAL TYPES 


M & N HYDRAULIC PRESSES have been thoroughly job tested for 
Hobbing +» Drawing + Laminating + Forming « Blanking + Molding 
* Plastics + Rubber + Metal Working + Rubber Printing Plates - 
Laboratory Experimental + Coining + Embossing + Jewelry Making 


TRANSFER MOLDING PRESS * Die Tryouts + Special Purposes. 
Standard Capacities; 


50 Cases S08 tone FEATURES—Predetermined, complete pressure control, quick un- 
failing response, ease of operation. Every press is unconditionally 
guaranteed for proper performance. 








CONSULT M & N FIRST 
Our engineers will recommend proper 
standard equipment for your needs—or 
will assist in designing special presses. 


LOWER PRICE 
ALL PURPOSE PRE>» 
Standard Capacities; 
25, 50, 75, 100 tons 


HYDRAULIC 
POWER UNIT 


M &N HYDRAULIC PRESS CO. 


726 Royte 3, Clifton, New Jersey 





Phone—PRescott 7-0504 
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Other exclusive Columbia features are ex- 
plained in detail in our FREE Bulletin No. 
5321. Write for it, and the name of your 


nearby Columbia Dealer, today! 


Aadress: Columbia Machinery and Engi- 
neering Corporation, Hamilton 2, Ohio. 





STEEL SQUARING SHEARS 







& 


Columbia ‘“‘New Series’ steel squaring shears are 
quoted bare of all accessories. When you buy 
COLUMBIA you specify accessories which you will 
require, and you are charged only for the accessories 
which you specify. 





In addition, the many exclusive features of Columbia 
Shears can be had in no other make. 


The Blade Clearance Indicator, for example, makes 
blade clearance adjustment an “operator function." 
‘Simplifies and speeds quality shearing without the 
_ assistance of supervisory personnel. This new-found 
ease of making blade adjustments leads to accurate 
blade clearances regardless of how frequently ma- 
terial specifications change. 


Columbia 
Stee! Squaring Shear, 
Model 0410. Capacity: 10° x Y%"’. 


sess SERS . — - areca 
a y, / 4 / / , , 
/ ; / p ‘ 
“Bladd Pikerancetedenter—ty means operator. This eliminates the neces- 
of this device, accurate blade clear- sity for calling in supervisory person- 
ances can be achieved by the shear nel to make these simple adjustments. | 


new series 


STEEL 
SQUARING 
SHEARS 

and POWER PRESS BRAKES 





R-B punches (A) and die buttons (B) are locked in standard 
or special retainers (C) which are mounted on the die 
shoes. A spring-loaded ball lock (D) produces positive 
radial alignment and vertical locking; no additional key- 
ing is necessary regardless of the size or shape of the 
punch, Up to 4,” stock can be pierced. R-B punches and 
dies are easy to insert; push and twist and they're locked. 
They're easily removed, too. Retainer holes (E) provide 
for insertion of tanged tool which releases ball and allows 


instant removal. 


c_ a 


«eee 


IN DIE DESIGNING 
R-B standardized retainers are avail- 
able in three shapes and many sizes, 
and where necessary, R-B special re- 
tainers can be supplied. You save “time 
on the board” because you are working 
with standardized equipment. 


TOO! STANDARDIZATION IS 


NAME 


COMPANY 





ADDRESS 





IN DIE CONSTRUCTION 
R-B punch and die retainers and special 
retainers are quickly, easily and accu- 
rately mounted without special ma- 
chining. With them, you can save much 
of your skilled die-makers’ time. 


IN DIE OPERATION 
HERE’S WHERE YOU REALLY 
SAVE. R-B punches and dies cut press 
down time for replacement to a mini- 
mum. They're instantly removed— 
quickly changed —yet accurately aligned 
when locked. 


THE BASIS FOR EFFICIENT AND ECONOMICAL PRODUCTION 
WITH R-B YOU GET THE ACCEPTED STANDARD OF THE SHEET METAL INDUSTRY—IN STAND 
ARD DESIGN FEATURES THAT SAVE IN ENGINEERING, DIE CONSTRUCTION AND OPERATION 


RICHARD BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 
DEPT. 63 © 12605 BURT RD. e DETROIT 23, MICHIGAN 


Please send me additiona! information. 








STATE 





ae eee eee 


CITY 


[ 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
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rbleo Produced in 
OTHER, ALLIED PLANTS 
SPECIAL COLD FORGED PARTS 
STANDARD CAP SCREWS 
PRECISION GROUND PARTS 


SHEET METAL DIES 
MADE OF FERROUS ALLOYS, 
ZINC ALLOYS OR PLASTICS 
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FA six THOUSAND.1ON FORGING PRESS 
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FOR YOUR FORGING NEEDS 
A COMPLETE LINE GF FORGING PRESSES 
FIVE HUNDRED 10 SIX THOUSAND TONS CAPACITY : . 


MANUFACTURED BY THE AJAX | 
' WRITE FOR BULLETIN 755 MANUFACTURING COMPANY \. 


EUCLID BRANCH P. O. CLEVELAND, OHIO «+ 110 S. DEARBORN ST. CHICAGO, ILL. +» DEWART BLDG. NEW LONDON CONN. 
FOREIGN AGENTS IN PRINCIPAL COUNTRIES OF THE WORLD 


POWER PRESSES 


MORE 
PRODUCTION... 


LOWER COSTS! 





GIVE MORE 
TAKE MORE 


Press-Rite Power Presses are 

top quality engineered to give 

you more day-in day-out high 
production—low maintenance— 
long dependable production. Press 
Rite gives more service—takes more 


punishment. 


FOR 


BLANKING 
PUNCHING 
DRAWING 
FORMING 

_ _ STAMPING 


Nos. 60 and 85 Also Available 
in Back-Geared Types. 





PRESS-RITE Power Presses are packed with features that give 
you more for your dollar and step up your production 

@ Triple Rawway Lubrication 

@ Roller Bearing Fiywheel 

@ Non Repeat Single Stroke mechanism 

@ Uni-Cast frame @ Built-in Tie Rods 


Get full information on the Press-Rite line by writing for 
Bulletin P-552 


Sales Service Machine Tool Co. 


PRESS RITE PRESSES + SHAPE RITE SHAPERS + KELLER POWER HACK SAWS 
2347 UNIVERSITY AVENUE e ST. PAUL 4, MINNESOTA 
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free 


MANUFACTURERS’ 
LITERATURE 


Request copies 
on postcards following page 48 


Pl PRESS BRAKES The Cincinnati 

Shaper Co, Cincinnati, Ohio. 72-page 
catalog B-4 describes complete line. Applica 
tions illustrated, selection recommendation 
outlined, specifications and special equipment 
included 


P2 ROLL FORMING—Roll Formed Prod 

ucta Co, Youngstown, Ohio. 24-page 
booklet 1053 illustrates production procedure 
and information on designing, forming and 
mass-producing shapes from ferrous and non 
ferrous metals 


P3 PRESS-ROOM EQUIPMENT —Durant 

Tool Supply Co, Providence 8, RI 
16-page catalog illustrates and describes 
feeds, stock reels, foot presses, chopper 
straighteners, and guards. Ordering informa 
tion, specifications and prices given 


P4 OPEN-BACK PRESS—Federal Pri 
Co, Elkhart, Ind. 20-page catalog con 

tains detailed information on line of inclinabk 

units including standard, dial feed, high speed 


and special presses in ¢ t X0-ton capacitie 


PS METALWORKING MACHINES 
O' Neil-Irwin Mia Co, Lake City 
Minn. 32-page catalog contains illustrated ir 
formation on Di-Acro units for forming, cut 
ting, and punching operation Specification 
and capacities in tabular form. Case historic 


Po BENDING ROLLS—-Niagara Machine 
& Tool Works, Buffalo, NY. 4-pag 
bulletin 88-A illustrates new 6- to &-in. serie 
Three pinch rolls produce true cylinders fron 
thinnest sheets to max capacity of MH 


P7 DOUBLE CRANK PRESS Niag 
Machine & Tool Works, Bujialo 11, NY 
2k-page bulletin 65-B illustrates detailed ir 
formation on gap frame units with air-actuated 
electrically controlled sleeve clutch 
PB INCLINABLE PRESSES Niagara 
Machine & Tool Works, Buffalo 11, 
NY. 24-page bulletin 58L presents illustrated 
information on line of open-back units with 
mechanical sleeve clutch. Shaft sizes from 
1% through 4 in.; 51% to 72 tons. Design 
features and detailed specifications included 


Pg PRESS-ROOM EQUIPMENT—Durant 

Tool Supply Co, Providence, RI. 12 
page illustrated catalog describes extensive 
line, including new indexer, coil cradles, and 
stock straighteners. Specifications and appli 
cations included 


P10 CONTOUR SHEAR--Wales Strippit 
Corp, N Tonawanda, NY. 4-pag: 
catalog TS provides illustrated information 
on unit for circle and shape cutting heading 
and forming. Accessories and specification 


P11 POWER PRESSES Clearing Ma 
chine Corp, Hamilton, Ohio. 4-page 

bulletin contains detailed data on double cran} 

straight side presses. Specification table 


P12 SHEAR, PUNCH AND COPER- 

King Broa Engrg Works, Chicago, 
Hil. 12-page folder on combination machine 
for shearing, punching coping mitering 
notching, and cutting operations. Three sizé 
illustrated; specifications and accessori it 
cluded 


P13 MOLDING MACHINES~—IJmproved 

Machinery, Inc, Nashua, NH. 6-page 
folder provides specified illustrated data on 
line of units, including horizontal, vertical 
combination, injection compression, and 
plunger molding 


P14 SPLITTERS—The Yoder Co, Cleve- 

land, Ohio. 7T4-page catalog illus- 

trates units for coil and sheet operations 

Basic information on design, selection, and 

operation of equipment perating cycle ] 
rap disposal 
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Forming and Forging 
A bibliography of recent AM articles, é; ma HOW , Sahin 


particularly those concerning replace- 
ment and modernization 


Complete Stock Handling Automatizes Punch ao p e 0 G R i S$ 5 | V a D i ES 
Press—Jan 9, ‘50, pl24 ; 


Billets Cut To 0.008-in. Accuracy in 700-Ton ‘ 
Bethlehem Shear—Jan 9, ‘50, p153 , —Z SLASH ARCTIC BUCKLE 

How To Boost the Output of Multiple-Slide Presses 
—Feb 6, ‘50, p73; Feb 20, ‘50, p124; Mar 20, 
ang costs! 

Scrap-Strip Allowances for Blanking Dies—Feb . 
6, ‘50, p36 . j 

Stop Punch-Press Accidents—Feb 20, ‘50, p97 

Sectional Dies Cut Costs—Feb 20, ‘50, pl21 

Designing Two-Station Progressive Dies—Mar 6, 
‘50, p92 

Zipper Die Closes & Crimps Tube Seam—Mar 20, 
‘50, pl2l 

Second Operations on Stampings Show Ingenious 
Tool Engineering—Apr 3, ‘50, pll7 

Designing Flexibility Into a Press Shop—Apr 3, 
‘50, pl33 

Horn Dies Will Do Many Jobs—Apr 3, ‘50, pl49 

Follow-Die Accurately Blanks & Shaves—Apr 17, 
50, p97 

Make The Guard Part Of The Dic—May 15, ‘50, 
p96 

How To Select A Mechanical Press—June 12, ‘50, 
plol 

How To Design Automatic Stops For Dies—June 


26, ‘50, p80 = 
Five Benefits Of Die Interchangeability—June 26, Intricate dies by B. Jahn actually form and 


‘50, p100 ‘ sé ” 
Small Short-Run Parts Made By Rubber-Die Proc assemble 140 buckles—complete with snap 


ess—Aug 21, ‘50, pl02 —per minute! 
Compound Dies Make Accurate Parts—Aug 21, 
‘50, pl22 
Press Reconditioning Pays Off—Sept 4, ‘50, p124 ] The production of low cost arctic buckles represents another 
Huge Forming Dies Simplify Production of Welded difficult — seemingly impossible — tooling bottleneck solved by 
igo—Sagt S, Te B. Jahn design and engineering ingenuity. Not only was form 


Six Steps To Better Silver Brazing—Sept 18, ‘50, 
p100 ing required, but permanent assembly as well — complete with 


Punch-Press Tooling Works From Cams, Makes spring clip locking feature incorporated into finished assembly 


Come—Sept 18, "38, 9t06 DIE RIBBONS ILLUSTRATING DIRECTION OF 
Chain-Feed Carries Springs Through Forming Die— 


Oct 2, ‘50, p86 FEED AND COMPLICATED TOOLING RE- 


——— ee 0 QUIRED. 9 STATIONS ON EACH SIDE OF 
Stacking Chutes Protect Laminations—Oct 2, ‘50, THIS PROGRESSIVE DIE TERMINATED IN A 


pita CUT-OFF AND ASSEMBLY STROKE. 
Hammer Isolation Proves Its Worth—Oct 16, ‘50, 
p136 The inevitable result — a progressive die — production proved 
How To Choose Trim Dies For Drawn Shells— i by B. Jahn to deliver 6720 finished buckles per hour — all 
Oct 30, ‘50, p85 identical — each ready for assembly line use 
Choose From 24 Cutoff Dies—Nov 27, ‘50, p96 
Die-Life Test Cuts Cost of Laminations—Nov 27, To guarantee the die’s performance in customer's equipment 
‘50, p100 : to his complete satisfaction, more than 25,000 buckles were 


P > D Mak 
oo 9133 eo ee ve ee submitted for gauging and assembly line use before the die 


First-Aid For Ten Cutting-Die Troubles—Dec 25, was certified “Production Proved’ and shipped. Not only arctic 
‘50, p% buckles, but countless components from typewriter keys to 
Power Spinning Eliminates Annealing & Descaling carbine clips, cameras to loudspeakers can be mass produced 
a oe io IN LESS TIME, AT LESS COST, TO FINER FINISHES WITH 


Steel P Blad Extruded With | 1T 
ae B. JAHN PROGRESSIVE DIES 


How To Spin Metals—Mar 19, ‘51, pl45 

Progressive Dies Adjust Forming Pressures—Apr 
2, ‘51, pss : 

40 Spotwelds at Once Electronically—Apr 2, ‘51, * SEND NOW FOR FACTUAL, PICTORIAL BROCHURE— 
pig : “The Story of B. Jahn Production Proved Dies"’. 

Pad Your Trimming Dies With Economical Zinc— : 
Apr 16, ‘51, pl36 

Progressive Die Draw-Folds A Split Cap—May 28, 


‘51, p94 
Progressive Die Makes Tiny Cups—June 11, "St, P ea 
pi38 ; 
Switches Control Progressive Die—June 25, ‘51, | 
pli2 ¥ 
Stainless Orange Peel Holds Nitrogen—June 25, $ 


‘51, pl29 





Design Your Dies For Safety—July 23, ‘51, p134 | 
Five Ways To Form Gears—Aug 20, ‘51, p103 


wae A THE B. JAHN MANUFACTURING COMPANY © NEW BRITAIN, CONNECTICUT 


American Machinist ¢ MID-NOVEMBER, 1953 D47 








UNIVERSAL 
IRON WORKER 


Like a shop-full of high- 
speed fabrication machines, 
this Iron Worker can shear, 
slit, miter, punch, notch and 
cope all standard structural 
shapes without tool changes. 
It can handle two operations 
at once, as the No. ', U.L.W. 
is doing in the photo. 5 mod- 
els available, in the capacities | 














you require, with or without 
built-in notcher and coper. 
Have us mail you Bulletin 
322 for details on this truly 
universal machine. 


BUFFALO FORGE COMPANY 


509 BROADWAY BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 
Sales Representatives in all Principal Cities 


DRILLING PUNCHING SHEARING CUTTING BENDING 





CLIFTON LEADS; 


the metalworking, rubber, and plastics J 
industries in better-buile hydraulic 
presses with the new EXCLUSIVE 


2 @ “unitrow’ 


A © No maintenance problems 


- 


i 
f 
i 
—- 


© No broken lines 
© No piping 
Bulletin 10 gives the “UNITROL” 
story, important hydraulic facts, and 


Downward shows Clifton’s line of betrer-built 


ae 2 presses. Write for it today. 


CLIFTON 


HYDRAULIC PRESS CO. ee: 
288 ALLWOOD ROAD CLIFTON, N. J. 
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Cored Forgings Cut Production Costs—Oct 1 
‘51, pl40 

Shell Molding Produces Precise Big Castings—Ocr 
15, ‘51, plz6 

How Segmental Dies Can Split Pipes—Oct 15, ‘51, 
pi27 

Straight Forming Licks Nitralloy Job—Oct 15, 
‘51, pi33 

Quality-Control Charts Boosts Forge-Shop Per 
formance—Oct 15, ‘51, p154 

Clips tron Out Drawing Wrinkles—Nov 12, ‘51, 
p37 

Controlled Pressure Aids Deep Drawing—Dec 10, 
‘51, pl3s8 

Can Die Clearances Be Excessive?—Dec 24, ‘51, 
plo0s 

New Investment Casting Foundry Features Latest 
Techniques—Jan 7, ‘52, p128 

Four Feeds Automatize Punch Press—Joan 7, ‘52, 
pl32 

Multiple Bending Multiplies Production—Feb 4, 
‘52, pl00 

Small Dies, Lots and Costs—Feb 4, ‘52, pl08 

How To Cast Constant-Tolerance Forming Dies— 
Feb 4, ‘52, pill 

Open Die Forges Titanium Cones—Feb 18, ‘52, 
p36 

Tricky Tooling Stamps On Stamping Costs—Feb 
18, ‘52, p38 

Hot Dimpling Forms Tough Aircraft Skin—Mar 
3, ‘52, pl60 

Sectional Dies Are Easier To Finish—Mar 3, ‘52, 
plél 

How To Roll Back Forming Costs—Mar 17, ‘52, 
pis2 

Standardized Die Blocks Cut Tool Costs—Mar 
31, ‘52, p87 

Plastics—Equipment and Techniques—Apr 28, ‘52, 
plo7 

How To Keep +0.0002-in. Accuracy Throughout 
Press Operation—May 12, ‘52, p132 

Tubes From Slugs—125 Extrusions Per Minute— 
May 26, ‘52, p100 

How To Shear To Closer Limits—May 26, ‘52, 
pl02 

Coining Controls Thickness And Location Of 
Shell Flange—May 26, ‘52, p106 

Hollow Extruded Forgings Conserve Critical Ma- 
terials—June 9, ‘52, pll9 

Plow Mold Boards Press-Formed To Shape—June 
9, ‘52, pl22 

Feeders and Retrievers Aid Lamination Blanking 
—June 9, ‘52, p128 

Stacked Conveyors Boost Pressline Flexibility— 
June 9, ‘52, p32 

Adjustable Cams Time Bending—June 9, ‘52, p155 

Cams Drive Small Cores In An Injection Mold— 
June 23, ‘52, pll0 

Die-Quenching Precision-Forms Tough Alloys— 
July 7, ‘52, p125 

Gate Guards Give Gieater Press Safety—July 7, 
‘52, p130 

Hot Molding Increases Scope of Powder Metal- 
lurgy—July 7, ‘52, p132 

Simple Zinc-Alloy Dies Speed Small Orders— 
July 7, ‘52, p138 

Skilled Investment Castings—July 7, ‘52, pl4l 

Compound Dies—July 21, ‘52, pl04 

How To Bend High-Strength Extruded Shapes— 
July 21, ‘52, plis 

Pierce, Draw Hollow Steel Forgings to 13 Tons— 
Aug 4, ‘52, pl46 

6-Stage Progressive Die Forms Heavy Stock— 
Aug 18, ‘52, pll2 

Nibbling Die Slides Away From High Costs—Aug 
18. ‘52, pl29 

Punching Out Flosh On Drill Presses—Aug 18, 
‘52, p130 

Ingenious Tools Make Complex Metal-Powder 
Parts—Sept 10, ‘52, pl05 

New Stretch-Forming Techniques—Sept 1, ‘52, 
pli3 

Don’t Overlook Operator Safety In Press-Tool De 
sign—Sept 1, ‘52, p12! 

Pair Forging Makes Giant Rotar Disks—Sept 1, 
‘52, pl38 

Cartridge Cases Are Drawn From Hot-Forged Cups 
—Sept 15, ‘52, p15! 

Dodge Automates Press Forging—Sept 29, ‘52, p123 
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Industry discovers 
a new helping hand 


One of industry’s greatest new production tools is the Sahlin 
“Iron Hand”. Many hundreds of installations in America’s 
leading factories prove the tremendous value of these auto- 
matic and self-contained unloaders...indeed, Sahlin has helped 
automation come of age. 

Introduced in 1947, the Sahlin “Iron Hand” is now W idely 
accepted. Virtually all of the large stamping plants in the world 
use this swinging arm to unload all types of stampings —large 
and small. And it can be applied with equal efficiency to 
brakes, shears and forging machinery. 

The savings in manhours that the Sahlin “Iron Hand” has 
provided are truly staggering ... major production increases 
have been achieved in numerous plants—in some cases run- 
ning into several hundred percent. Safety records show sub- 
stantial improvement. The total savings provided by these 
factors have convinced management of the dependability, the 
economy of the Sahlin “Iron Hand” in America’s swing to 
automation. 

Moreover, the “Iron Hand” principle has been adapted by 
Sahlin to a combination feeding and unloading device and in 
a special horizontal arrangement for die casting machines. It 
is also available in a floor-type design for high-speed produc- 
tion of small parts. 

You'll find the Sahlin “Iron Hand” can be equipped with 
a gripping jaw to handle practically any press stamping. Write 
for a catalog today. 


SAHLIN ENGINEERING COMPANY 

267 Ferndale Street, Birmingham, Michigan 
Representatives in: Cleveland e Dayton ¢ Pittsburgh Philadelphia ¢ Seattle 
Indianapolis + Los Angeles * San Francisco « London Paris * Milan 
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MASS-PRODUCE 


¢ Rings * Circles * Spirals 


os) 
with 


BENDING ROLLS 


Accurate, fast bending of 
angles, tees, flats, beams, chan- 
nels, pipes, tubes, etc. 

No forms required — just 
quick-change rolls. Special 
rolls handle special shapes. 


Full size range, from light 
Type OA (pictured) thru mod- 
els for heavy industries. 


Write for Bulletin 3344 and 
352. Vertical and horizontal 
models. 


BUFFALO FORGE COMPANY 


509 BROADWAY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 
Sales Representatives in all Principal Cities 


DRILLING PUNCHING 


SHEARING 


BENDING 





facing designed. 
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Men ubeohad to Vick 


tee . @ aa 
tan ndeas 


That's why they‘re fast, accurate, so 


adaptable, so easy to operate Why 
maintenance is simple. Why initial 
cost is low Often considerable 
savings ond improved punch press 
operations are possible if you let 
our engineering staff assist you 
There is no obligation. Simply fur 
nish the details relating to your need 
or problem and if possible send 
samples or drawings of the work 


You will hear from us promptly 


Sold Exclusively Through 
Leading Machinery Dealers 


Rousselle Presses are Manufactured by 


SERVICE MACHINE CO. 


7627-33 So. Ashland Ave., Chicago 20, Illinois 








Follow These 22 Steps in Die Setting—Oct 13, 
‘52, pl28 

Upset Beading Die Cuts Job Time 98%—Oct 13, 
‘52, pl60 

Grinding Fixture Aids Die Manufacture—Nov 
24, ‘52, pl34 

Low-Cost Methods Speed Die Construction—Dec 
8, ‘52, p93 

Latest Improvements In Press Automation At 
Ford—Dec 8, ‘52, pl09 

Retriever Unloads Diecaster Automatically—Dec 
22, ‘52, pl0o 

Pontiac Cold-Extrudes Rocket Projectiles—Jan 5, 
53, pills 

75,000-Ton Throatless Forging Press Being 
Planned For Future Planes—Jan 5, ‘53, p122 

Flanged Parts Made By Splitting Flat Stock 
Feb 2, ‘53, p120 

Flame Beats Sugar For Lengthening Die Life— 
Feb 2, ‘53, p122 


What Are gery Features Of Shaving Dies 
Feb 16, ‘53, pl44 


Non-Destructive Testing Reveals Casting De- 
fects—Mar , ‘53, pl17 

Progressive Die Has Two Tap Heads—Mar 2, ‘53, 
pl26 

How To Design Strippers And Ejectors For Pro- 
gressive and Forming Dies—Mar 30, ‘53, p95 

Zone-Heated Dies Deep-Draw Thin Magnesium— 
Apr 27, ‘53, p129 

Carbide Cold-Heading Dies—Apr 27, ‘53, p138 

Finned Coils Made Automatically—May 11, ‘53, 
p133 

How To Apply Strippers, Pressure Pads And 
Knockouts To Compound And Draw Dies—June 
22, ‘53, p125 

How Delco-Remy Cold-Forms Metals—July 20, 
"53, pl35 

Further Thoughts On Shaving Dies—July 20, ‘53, 
pl44 

Know Your Terminology For Drawn Shells—Aug 
3, ‘53, pllo 


eROUND-TABLE 
REVIEW 


Many readers have asked for 
a summary of discussion of our 
every-issue Round-Table nar- 
ratives. Here are selected sub- 
jects, showing the original title, 
then a sentence to restate the 
point of original argument be- 
tween Ed and Al, and a para- 
graph or two to summarize 
points made in reader discus- 
sions. 


SKILL STEALER 


e When a man leaves a company to 
work as foreman in another outfit, 
and, a year later, one of his former 
men quits to join him, could this be 
called labor stealing? 


The time lag between the incidents 
seems to indicate that this wasn’t 
what’s known as labor-stealing. It 
seems rather that the foreman of he 
old shop had better look around him 
to see if there are conditions which 
could stand correction. 

The entire question of what labor 
stealing is, and what can be done 
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ibout it, is difficult. Certainly, a 
man can find himself “locked” in an 
unsatisfactory job, and if you trv to 
regulate hiring within a community 
you will almost certainly be unfai: 
to a person in such a position 

Also, workers tend to move to the 
shops where they can expect the 
best treatment. So, under the cir- 
cumstances of this discussion, the 
only course open is to check the rec 
ord of the man who left, and, if he 
has worked well and isn’t a “drifter”, 
look around your shop and see if 
something hasn’t gon: yu 


AFTER THE BALL 


e Are company sports good or bad? 
Properly conducted company ath 
letics are an excellent source of im 
proved morale and group spirit 
However, such sports are often 
abused to the point where a man will 
be hired for his skill on the playing 
field, without reference to working 
kills. And sometimes such a worke1 
will have only nominal duties, rather 
like the days of the athletic schola 
hip, when the athlete would wind 
the gymnasium clock in return for 
college maintenance 

The important point here is to re 
member the purpose of a plant is to 
make things. When any activity does 
not, in the long run, contribute to 
production, the activity should be 
discontinued or altered to the prope: 
ends. 

Other minor risks are involved in 
company sports, including accidents 
and gambling, both of which are oc 
casional unfortunate by-products 


HE WHO PAYS THE PIPER 
e If a lathe hand suggests carbide 
tools, to replace non-carbides, the 
suggestion is refused, and the man 
buys carbides on his own, boosting 
his productivity bonus, is it right to 
give him the extra money he has 
earned with the new tools? 


Assuming the machine is not dam 
aged by higher speeds and feeds, it 
is only fair to give the worker a 
bonus for his efforts to raise his 
rate. This is an unusual application 


HARDENED 


a long-wearing 
IDE-PIN BUSHING 


Lamina Guide-Pin Bushings combine the 
long wearing of hardened steel with the 
free, smooth glide of bronze. No more 
seizing or scoring from hardened steel 
running on hardened steel no more 
$ T E E L out-of-round wear characteristic of soft 
non-ferrous bushings Lamina Bushings 


provide the answer to long, seize-free 


PATENT PENDING bushing service in punch and die shoes 


Lamina Guide Bushings are made of 
hardened steel with bronze electro-plated 


Send for Lomine bulletin which gives 
full details and dimensions on Lamina 
Guide Bushings. Also contains informa 
tion on o variety of other Lamina tools 
dies and job 
proven die mak 
ing equipment 


on the inside diameter. In addition to 
this, an oil groove, 5/32'° wide is ma 
chined into the inside wall in a figure 
eight pattern. Each bushing is furnished with an alemite 
fitting for lubrication of the oil groove 
In actual use on hundreds of Lamina-built dies, in 
laboratory tests under conditions far more severe than 
shop conditions, these bushings without exception have 
proven absolutely trouble-free in service 
Stocked in a variety of sizes and lengths for straight 
pins, shoulder pins or removable pins. Specials made to 
order. Lamina Dies & Tools, Inc., 14925 W. Eleven Mile 
Road, Berkley, Michigan 


DIES AND TOOLS 





From the 


F you resent 


pect them to be 





of Tips for Top Shop Men 


example by not interrupting others when theyre busy. 


If you are careless with your men’s privacy. you can ex- 
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interruptions when you're busy, set the 


careless of yours. 
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IN 
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CARBOLOY 
CEMENTED CARBIDES 
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FOR 


WIRE DIES... 


FOR 


PRESS DIES? IN FRONT OF BOOK 


CHECK ADVERTISING 
INDEX FOR PAGE NO 





UNITED 


DIES, TOOLS, JIGS 
and FIXTURES 


Equipped to 
meet 


EXACTING 
INDIVIDUAL 


REQUIREMENTS 


@ Illustrated is a portion of the UNITED 
plant showing the wide range of equipment 
available to meet customer’s requirements 
for precision Dies, Tools, Jigs and Fixtures. 


For any depth of draw or stamping size 
required in the medium large field, 
UNITED is equipped to produce the dies 
to help you solve your production prob- 
lems. Also UNITED can help you in the 
development and production of Tools, Jigs 
and Fixtures that will help you boost pro- 


duction and cut costs. 


In addition to a well equipped plant 
UNITED offers a competent Engineering 
organization and personnel with the “know- 
how” to produce these precision production 


tools. 


Try UNITED on your next Tool, Die, Jig and Fixture requirements. 


137 E. MAIN ST., Rear 





TUBE END FORMING MACHINERY 


Beading—Flaring—Flanging—Expanding—Reducing 
—Sinking—Swaging—Grooving—Double Lap Flar- 
ing and Flanging '/e" to 41/2" TUBING 


Write for General Bulletin G-3 


VAILL Engineering Company 


WATERBURY 20, CONN. 
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f incentives, but the worker tried 
to make the suggestion in a normal 
manner, and got nowhere, so he has 
done his part to be fair. 

An alternative is to restudy the 
entire shop, and put carbide tooling 
where it applies. Otherwise, accord- 
ing to most union contracts, the rate 
on the job cannot be changed, be- 
cause management is not responsible 
for the improvement. Even if this 
were done, it would be unfair to the 
worker not to give him a percentage 
of the net savings during the first 
year, as is customary with sugges- 
tion plans. 

(There is an interesting answer for 
those who fee] that there is increased 
wear on the machine, equal to or 
greater than the saving in machin- 
ing time, and, therefore the man 
does not deserve any extra money. 
Turn this reasoning around. If the 
man does no work, there is no wear 
on the machine, and you should pay 
the worker more money.) 


GRUMPY 

e Is griping a natural feature in the 
daily affairs of a production shop? 
There are at least three types of 
chronic grumbler. The first might be 
a person whose personal adjustment, 
physical or mental, is faulty. The 
second is a perpetual troublemaker, 
and the third is a person of integrity 
who finds himself surrounded by un- 
satisfactory conditions. As can be 
seen, the nature of the gripe would 
depend on the working conditions 
and the man who is doing the 
grumbling. 

Then the treatment would have to 
match the source of trouble. For the 
mentally or physically ill, thorough 
and skillful medical help is the only 
remedy. For the perpetual trouble 
maker, dismissal is essential to con- 
tinued shop peace. The honestly 
disturbed worker, whose complaints 
have a background of fact should 
be sincerely consulted and his sug 
gestions carefully weighed. This 
should cure most of his gripes, for 
his complaining usually arises from 
conditions which he either’ sees 
clearly to be wrong, or which he does 
not understand. 


PERSISTENT DEBTOR 


* Should a company take over the 
debts of a man whose wages are 
garnisheed? 

Treatment of a man whose wages 
have been attached depends on the 
nature of the man and the cause of 
the attachment. If the man has a 
good record, is in deep personal 
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WICH 


i Faster, troubl 
free operation 


ON *¢. PRESSES 
m= CLUTCH 


o backlash, 
e safer 


lt Smoother, cooler 
running 


This combination of the rugged dependability 


WRITE FOR SPECIFICATION 
BULLETIN NO. 54 


For Light Work on Small Power Presses 
Where Extreme Accuracy Counts... 


DANNEMAN 
P DIE-SETS 


Surfaces precision ground. 

Die shoes and punch holders pre- 
cision bored on master-plates. 
Leader pins and bushings as- 
sembled with cylinder square 
fixtures assuring accurate align- 
ment. 

Absolute interchangeability be- 
tween die shoes and punch 
holders. 

Solid shank punch holders fur- 
nished in diameters from |" up 
to and including |'/2". 

Style "B" Bie-Sets can be fur- 
nished in combinations as 
illustrated. 

Style "B’ Die-Sets carried in 
stock in the following die areas: 
3x3, 43, 4x4, 4x5, 4x6, 5x3, 
5x4, 5x5, 6x3, 6x4, 6x5, 6x6, 
7x3, 7x4, 7x5. 


Write for information! 


DANNEMAN DIE-SET DIVISION 


ACME -DANNEMAN CO., Inc. 
213 Lafayette St. + New York 12, WN. Y. 
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and the built-to-last, powerful Wichita c 


ars of efficient service. 
Gy) 
ld 


frcdon MACHINE 
and PRESS CORP. 


620 WEST INDIANA AVENUE @ ELKHART, INDIANA 


WIRE & RIBBON METAL 
FORMING MACHINES 


Specialists in wire forming equipment since 1895 


MULTL-SLIDE | i} 
U 
ne 


GREF 


4-SLIDE, 
STANDARD 
SPECIAL 
PURPOSE 
THREAD 
ROLLING 
MACHINES 
SCREW 
SLOTTING 
MACHINES 


Photograph shows Model SD 8-slide ma 
chine for wire diameters up to '4", flat 
stock up to 25/32"; feed length 14”. Net 
weight—6000 Ibs 


For specific recommendations, send blue 
prints, details of operations or samples 


WANCOR, WHC. at? SBS F-,. 


Importers & Distributors of Precision Machine Tools 


— aR ASG. 





y 





financial trouble, through illness o1 
accident, it would be right for the 


a3 company to take over the debt, per- 
&, hm haps best through the medium of : 
i a laps s £ n ola 
> company fund which has been built 
It’s easy to get up by regular, small contributions 
from the employees. Many com- 


HIGH PRODUCTION panies have such funds, which are 
and UNIFORMITY. too! usually administered by a committee 
eee . 


representing both management and 


tk yorkers, so that each case is 
Wire and Ribbon Metal pe Sh its ve Roan to all mn 


If the man is a regular offender, it 
FO RM } id G MAC oa] j fa ES is possible either to take on the debt 
or dismiss the man. If the cost of 
training a replacement is greater 
than the debt, it would be well to 
take on the debt, with the under 
standing that this is the last time it 
will be done. If the man is a floate: 
who has become an economic burden, 
it is best to dismiss him, hoping that 
some day he will improve his ways, 
but not at your expense. 


NIFORMITY in automatic production doesn't come by 
chance! In the case of wire and ribbon stock forming TWO MASTERS 
on NILSON 4-SLIDES, it means control of the material a 
from the coil to the final form | @ Can a man hold two jobs at once, 


Parts, such as illustrated, oduced to tolera of : . : © 
ee oe co agg at different hours in different shops? 


002 at critical dimensions. Dies and forming tools, once 


installed (faster and simpler with NILSON'’S open construc- r - ar ‘ rj > rhic 
tion) maintain close tolerances for short and long runs Phe re are not too any jobs whic . 
One machine! One set-up! Increased production! Maximum permit the holding of another job, 
momapaape_ te articularly when both are full time 
Model SF3 NILSON 4-SLIDE, shown above, with No. S1B _apetapsa palace ery 
Tilting Stock Reel, is a complete unit that can be set-up Hours and human energy just don’t 
in any convenient location work out that way. In the case of the 
worker who, because of some strong 
need, must work at more than one 
job to keep himself solvent, the com 
Range of sizes 
Wire forming — 


. t pany might do well to inquire the 
7 Pw oe ews | nature of the trouble, and, if it seems 


Ribbon Stock Forming — reasonable, make some sort of offer 


da” through 344° wide material Capec- Close-up of the NILSON forming sec Close-up of the NILSON feed mech» hel 
~ | a paseo coction 5 to 30 tons; $0 to tion with the builtn Horizontal Pre nism capable of feeding wire and to help 
5 tons in heavy duty types to the left. This design eliminate ribbon metal to tolerances of .00) | ; ’ . , ‘ , 
secondary handling and insures product Another important element in insuring As to the whole principle of 
uniformity because the sequence of product uniformity Positive contro! is , > oY : ¢ , -ate 
stamping and forming 1s automatically maintained over the material regard Ww he ther or not a man will ¢ at 
For specific controlled less the length of feed gorically be allowed to hold two jobs, 





recommendations rote SURGES tee been epecieliainn to it seems that the only reasonable 


— send details of Forming Equipment for ever $0 yeors answer is that if his conduct and ef 
THE A. H. NILSON MACHINE COMPANY ae vue - . 

your operation. ' LES OWA 1519 Reilreod Avenue + Bridgeport 5, Connecticut | forts, including punctuality and at 

CHICAGO * CLEVELAND * DETROIT + LOS ANGELES + HAMILTON, ONT , CANADA | tendance, are satisfactory, there is no 
reason to deny him the right to make 
as much money as he can command. 
During periods of pronounced unem 
ployment, this rule might have to be 
changed, in favor of some system 
that spreads available work as wide 


Every Punch Press Operator Needs ly as possible. 
the ‘‘Safety’’ of a SAFEED vrs ow Sone 


e Is it helpful for a foreman to as- 
PREVENTS INJURY — SAVES GLOVE COSTS | sign a poaranech man to “look 


ternal ferrous, nen- around” the shop, trying to see ways 
errous strip or sheer e . 
faster, safer. Use | to improve the operations? 
for stamping, shear- ~ 
ing. Right or left Some such idea is a good way to in 
h -s! 
ie, "yaiaitestion crease production and improve meth 
turdy, hardened : The ‘ > : é 
ec an ods. The main question is how to a 
GUARANTEED complish these results. If you have a 
Write today good enough man, you might put him 


any Coney | in your methods department, and let 
AFFILIATED MACHINE & TOOL CO. | him spend all his time working out 
260 WEST ST., NEW YORK 13, N. Y. CAnal 6-4937 production problems. Other sugges 


tions include picking a poor man 
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HERE’S HELP 


for your engineer-recruitment problem 


Engineers’ Joint Council and The Advertising 
Council offer free, expert help to advertisers 


promoting engineering as a career. 


The booklet reproduced here was prepared by The Adver- 
tising Council in cooperation with the Engineers’ Joint 
Council to he!p you make your advertising work most 
effectively in recruiting engineers for the future. 


1. 


2. 


It tells you what the problem is and the impor- 
tant part you can play in solving it. 

It outlines the advantages of an engineering ca- 
reer to help your company develop advertising 
appeals. 

It informs you as to the current activities of in- 
dustry in the education and recruitment of en- 
gineers. 

it offers specific suggestions as to what you can 
do (from present manpower). 

It provides material that you can use in your 
own local and national programs. 


Many advertisers are using this booklet today. They say 
that it helps in orienting their engineer-recruitment ad- 
vertising to industry-wide recruitment programs. 
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Send for this Free campaign guide "a 
Prepared by ' 
THE ADVERTISING COUNCIL 


for the 
ENGINEERS’ JOINT COUNCIL .« 


My) 


JUST MAIL THIS COUPON! 


a ee ee ee . 


The Advertising Council, Inc. 
25 West 45 Street 
New York 36, New York 


Gentlemen: Please send me a free copy of 
“How your company can help promote engineering 
as a career 


NAME 

POSITION OR TITLE 
COMPANY 
ADDRESS 


eee 


a ee eS eee ee 
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Producers Pare 
Stamping Costs 


Modern Coil Handling Equipment 
Widens Use of Low Cost Coil Stock 


The battle to keep down costs is 
going well for producers of stamp- 
ings. Coil stock and modern coil han- 
dling equipment are the decisive fac- 
tors. Coil stock, with only two scrap 
ends to its entire length is far more 
economical than strips of straight 
stock with two scrap ends to’ every 
ten feet. Moreover, the type of coil 
loading and handling equipment built 
by F. J. Littell Machine Co. makes 
coil stock easier to handle than 
straight stock. Stamping producers 
are taking fuil advantage of these 
developments. Coil stock and Littell 
Coil Hooks, Reels, Straightening Ma- 
chines and Automatic Roll Feeds are 
in wider use today than ever before. 


Hooks Serve TwoWays -- 
| om 
..» Littell Hooks make @ 
it a simple matter to un- 
load coils on delivery, 
and to load reels. The i 
variety of sizes have lifting capacities 
from 1,000 to 40,000 pounds. 


Two Types of Reels... 


Littell Coil Cradle Reels 

mount heavy coils, up 

to 30,000 pounds. Spin- 

dle Reels handle coils up 

to 40,000 pounds. Each 

type is available in plain : 

or motor driven designs, = - 


Straighteners Flatten Stock... Remov- 
ing curvature from coil stock as it passes 
from reel to punch press poorer ss 
die is the function of f 
Littell Straightening 
Machines, All models are 
the same basic design. 
Variation is in the num 
ber and diameter of 
straightening rollers em- 
ployed... from 1” to 90” in width, and 
from .010” to .125” thickness. 


e 


Automatic Roll Feeds . . . Press output 
in many shops has been multiplied five 
times by simply attaching Littell Roll 
Feeds to presses for blanking, drawing, 
piercing, or cut-off work. The Littell Roll 
Feed is used with compound dies, single 
station dies, and progressive dies. Stand 
ard models are easily attached, serve all 
types of presses, and handle all’ standard 
widths and thicknesses of stock. 

Descriptive details and prices on Lit- 
tell Hooks, Reels, Straighteners and Roll 
Feeds are available on request. Inquiries 
are given immediate attention when ad- 
dressed to 


F. J. Littell Machine Co. 
4105 N. RAVENSWOOD AVE. 
CHICAGO 13, ILL. 
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who has a decent potential which, 
for some reason, has not developed. 
Such a man would be likely to im- 
prove not only the methods of others, 
but also his own, having become 
“methods conscious.” 

There are obstacles to this sort of 
plan, such as union cooperation and 
the risk of having a man spend his 
day hiding in an _ out-of-the-way 
corner, so it isn’t automatic to ex 
pect results; the system must be 
reasonably well policed. 


TO EACH HIS OWN 

e Can a single job be split up among 
several workers, having the less ex- 
perienced men doing less-demanding 
parts of the work? 


Such a division of work is almost 
universal practice, except, perhaps 
in the toolroom, where each man is 
supposed to be an expert, capable of 
any sort of job. Even in toolrooms, 
apprentices can rough out coarse 
work. But in a production shop 
with workers graded according to the 
skill they possess, it is common to 
give the easy parts of a job to less 
capable men. 

An interesting suggestion was to 
let a novice do the easy work on\a 
part, and then, leaving the piece in 
the machine, go to another setup and 
do the easy work on that part while 
an expert finished the finer cuts on 
the first piece. The principle behind 
this, of course, is that it is sometimes 
easier to move a man than it is to 
move a part. 

Another gain from assigning easy 
work to inexperienced men is that 
some easy jobs involve taking a very 


& W 


© 
Mawr 
TOWNEND 


heavy first roughing cut and there- 
fore tend to wear a machine faster 
than the “finishing” operations. 

The only serious problem seems to 
be that a poorly roughed out piece 
of work might be scrapped or very 
difficult to finish within tolerance. 
This might lead to some complaining 
on the part of the experienced per- 
sonnel whose jobs had been made 
more difficult by the poor start. 


MACHINES OR MEN 


e Is it proper to include study of 
more advanced management subjects 
when training standard shop per- 
sonnel? 


Training must be designed to fit an 
exact need. If your personnel are be- 
ing groomed for more advanced shop 
management positions, it is advisable 
to have more advanced courses in 
such subjects as personnel and 
planning. 

If the men are not immediately 
planned for supervisory work, but 
are going to do standard production 
work, it is doubtful that too much 
teaching of advanced subjects will 
pay for itself. However, it would be 
a good idea, even for these men, to 
include a certain amount of basic 
management training, for two 
reasons: first, anyone, whatever his 
job, can work more effectively if he 
knows something of the problems of 
management; also, some of the men 
might show, by their response to the 
more advanced teaching, that they 
are especially well-suited for higher 
management positions. These men 
could be sent on to more advanced 
training. 


a 











Boy! | must be living right! Not a new man 
to break in or a change in specifications in 


over a month.” 
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Now available on easy terms 


HELPFUL McGRAW-HILL HANDBOOKS 


TOOL ENGINEERS’ 
HANDBOOK 


An outstanding reference bringing you authori- 
tative data on the design, fabrication, mainte- 
nance and economical use of industrial tools and 
machinery. It covers everything from product 
design and cost estimating .. . through the eco- 
nomical selection of machines, processes and 
tools ... to the analysis and improvement of set- 
ups and operations. By American Society of Too] 
Engineers, F. W. Wilson, Editor-in-Chief. 2150 
peges. over 2000 charts, table and diagrams, 
15.00 


PLANT ENGINEERING 
HANDBOOK 


This practical handbook presents the facts that 
show how to run any industria] plant efficiently 
and economically. It deals with the economic, 
mechanical, chemical, and power operation of a 
plant ... and gives essentials of today’s good 
practice in 76 major areas of plant operation 
and maintenance. Includes such recent develop- 
ments as synthetic rubber, industria] plastics, 
silver alloy brazing, trade waste disposal, etc., 
ete. By William Staniar, Editor-in-Chief. 1955 


PRACTICAL 
CALCULUS 


Explains clearly, in nontechni- 
cal language, the essentials of 
calculus, for home study. By 
Claude I. Palmer and Claude 
E. Stout, Prof. of Math., Gen- 
eral Motors Inst. 2nd Ed., 470 
pages, 5x 8, 195 illus., $6.00 


PRACTICAL 
MATHEMATICS 


Tells you how to “do” arith- 
metic, geometry, algebra, and 
trigonometry, for your on-the- 
{°° ractical use. By Claude 
- Palmer and Samuel F. Bibb, 
Assoc. Prof. of Math., Illinois 
Inst. of Technology. 4th Ed., 
5% x8, 769 pages, 385 illus., 
$6.00 


pages, 1406 illus., 544 tables, $15.00 


QUALITY-CONTROL HANDBOOK 


A reference of industrial know-how on the fundamentals and 
means of achieving better product quality at lower cost. Use it 
for basic or advanced review of all phases, not only the statisti- 
cal, of the quality-control function—for quick reference to many 
formulas, data, record forms, and other practical information. 
Covers economics of quality control; organization for quality; 
acceptance, control, and assurance of quality; application to 
specific processes and products. Every section the work of spe- 
cialists. Edited by J. M. Juran, Consulting Management Engi- 


neer. 768 pages, 176 illus., $12.00 


MECHANICAL 
ENGINEERS’ HANDBOOK 


Provides practical data on every branch 
of mechanical engineering—from aero- 
nautics to mechanical refrigeration, 
from power generation to welding, from 
metal-cutting to hoisting and convey- 
ing. New material in the 5th edition in- 
cludes fluid mechanics, aircraft jet pro- 
pulsion, plastics, industria] supersonics, 
rocket fuels, and many more. ted by 
Lionel S. Marks, Gordon McKay Prof. 
of Mech. Eng., Emeritus, Harvard Univ. 
oa Ed., over 2200 pages, 1500 illus., 
15.00 


PIPING HANDBOOK 


A complete, comprehensive guide to 
piping design and application. The book 
covers properties of fluids, metallurgy 
of piping materials—the scientific prin- 


ciples that influence the design, con- 
struction, or use of piping systems. 
Pipe, valves, fittings, hangers, supports 
—all the materials of piping are given 
detailed consideration. By Sabin 
Crocker. Prepared by a staff of special- 
ists. 4th Ed. 1376 pages, 663 illus. and 
tables, $10.00 


MATERIALS HANDBOOK 


Shows you pertinent facts on the selection, proper- 
ties, and use of 8814 materials—saves you time and 
error in looking up and choosing materials for 
manufacturing, construction, engineering, chemical 
processing, etc. Written as non-technically as feasi- 
ble, this book supplies facts on kinds, character- 
istics, comparative data, sources, substitutes, adul- 
terants, and uses for thousands of natural and syn- 
thetic materials. By George S. Brady, 879 pages, 


6 x 9, $9.00 


-.- SEE THESE BOOKS 10 DAYS FREE 














McGRAW-HILL BOOK COMPANY, INC. 
33¢@ W. 42nd St., New York 36, N.Y. 


Please send me book(s) checked at right for 10 days’ examination on 
approval. In ten days I will remit the price of the book (or the first 
of the easy-payment installments) or return the book(s) postpaid. 
hea! Ane delivery if you remit with this coupon; same return 
privilege. 


(Print) 


O 
O 


ASTE—Tool Engineers’ Handbook—$15.00 
(Payable $3.00 in 10 days, $8.00 monthly) 
Staniar—Plaut Engineering Handbook—-$15.09 
(Payable $3.00 in 10 days, $3.00 monthly) 
Juran—Quality-Control Handbook—$12.00 
(Payable $4.00 in 10 days, $4.00 monthly) 
Marks—Mechanical Engineers’ Handbook—$15.00 
(Payable $3.00 in 10 days, $3.00 monthly) 
Crocker—Piping Handbook—$10.00 
(Payable $4.00 in 10 days, $3.00 monthly) 
Brady—Materials Handbook—$9.00 
Palmer & Stout—Practical Calculus—$6.00 
Palmer & Bibb—Practical Mathematics—$6.00 
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OF all the varied phases of Metalworking, 
assembly probably offers the greatest field 
for cost reduction. Spectacular savings have 
been achieved in machining times on com- 
ponent parts, and have had a tremendous 
effect in lowering costs, but the full advant- 
age cannot be realized unless a corresponding 
saving can be achieved in the processes re- 
quired for combining these units into a com- 
plete assembly. 

The assembly conveyor and the rotary 
index table have gone a long way in this 
direction but, all too frequently, have served 
merely to accommodate a greater number of 
manual workers. This has, of course, in- 
creased production and has usually reduced 
costs, but forward-looking companies are 
investigating improved methods of attaching 
one part to another. 

The self-tapping screw, for example, can 
often replace the nut and bolt, or the tapped 
hole. In certain cases, the drive screw can 
serve a similar purpose. Various patented 
fasteners, such as Speed Nuts, can save vast 
amounts of time, as can one-piece locknuts 
and similar devices. However, the greatest 
opportunities appear to lie in adopting new 
methods to reduce the amount of human ef- 
fort and hence of opportunities for human 
failure. In many cases, only a minor change 
in the design of a part can effect important 
economies at assembly. 
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AUTOMATED WELD ASSEMBLY line at Ford Motor 
Co is typical of the way in which welding has 
been integrated into the production line 
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Thread inserts are facilitating assembly of 
aluminum parts and eliminating mainten- 
ance troubles. Adhesives are becoming in- 
creasingly popular and are constantly finding 
new) applications in the metalworking field. 
Through the development of fast, power- 
operated machines, riveting and staking can 
stiii show important economies. Both brazing 
and welding have enormously expanded their 
fields through the introduction of new meth- 
ods and the constantly increasing extent to 
which they are being mechanized. 


ARC WELDING 


Developments in this field have been main- 
ly in the nature of improvements on existing 
equipment and the working out of new tech- 
niques. While these have not been spectac- 
ular, in the sense of a brand new welding 
process, they have been of far-reaching im- 
portance in reducing welding costs. 

In submerged-arc welding, an important 
development introduced by Lincoln Electric 
Co and by Linde Air Products Co has been 
the multiple-electrode process. By employ- 
ing two or more electrodes in the same weld 
zone, speeds can be increased as much as 
three or four times, and improved weld shape 
is obtained by controlling the direction of the 
arcs by regulating the magnetic reactions 
between the electrodes. 

When power is applied to each rod individ- 
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lally or to two or more rods in parallel, welds 
are produced at high speed and have norma! 
penetration. If power is supplied to two prop- 
erly positioned rods in series, shallow de- 
posits can be produced with as little as 10% 
dilution of base metal into the weld. By em- 
ploying the series connection, the wear or 
corrosion resistance of facing material is 
not reduced by dilution with the base metal. 

The trend toward the employment of 
weldments in place of castings has continued 
to grow, as has the practice of building large 
structures from small components welded 
together. An interesting example is the mag- 
azine press built by Goss Printing Press Co, 
Chicago, with Lincoln Electric equipment. 
Despite the general belief that printing 
presses could not employ weldments to any 
large extent, this machine runs at 11,500 im- 
pressions per hr, as compared to 4000 on the 
press it replaces. It has less vibration and 
better register; make-ready is faster, and 
fewer register adjustments are required. 

The folder frame housing formerly a 405- 
lb casting, cost $683. The weldment now used 
weighs only 300 lb and costs $123. One of 
the main uprights was a 3903-lb casting 
costing $1600; it is now a 3000-lb weldment 
costing $1070. And the folder bedplate, once 
a 4113-lb casting worth $1725, is now a 3000- 
lb weldment costing only $248. 

Murray Corp, Detroit, has made an out- 
standing application of Lincoln automatic 
welding in the 3 o’clock position in the pro- 
duction of side rails for car frames. The job 
is to weld two channels to make a box frame. 
This is particularly difficult because the joint 
curves both vertically and horizontally. The 
successful development of a machine em- 
ploying several heads has made it possible 
to weld the car frames five times as fast as 
they were previously done by hand. 

In its own plant, Lincoln has been doing an 
interesting job on the armature shafts of 
welding generators. The original method was 
to turn a l-in.-dia section on the end of 
shafts made from 2- to 3-in. barstock to act 
as a seat for the exciter armatur:. This is 
more or less standard practice in similar ap- 
plications and is, of course, quite wasteful of 
both material and time. Now, Lincoln welds 
a stub on the end of the shaft and saves 25% 
of the barstock previously turned into chips 

Another important saving is effected on 
the engine coupling which is welded to the 
shaft. It is necessary to machine a bead in 
the coupling to seat the engine flywheel. This 
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was previously machined directly into the 
coupling stock. Now, Lincoln saves $3000 a 
year and 2 lb of steel per unit by using 
thinner coupling stock and depositing weld 
metal on its face, into which is cut the 
necessary bead. 

Euclid Road Machinery Co, Cleveland, has 
made an interesting application of automatic 
hardfacing in original manufacture. Three 
new Lincoln developments are used in this 
application: The Spread-arc attachment fo: 
an automatic welding head, which oscillates 
the head to produce a wide bead; the Twin- 
arc attachment to permit the feeding of two 
electrode wires in a single head; and a new 
flux containing the hardfacing alloy. A mild 
steel electrode wire supplies the base ma- 
terial; the actual alloying of the hardfacing 
metal takes place in the arc. The job of hard- 
facing road scraper blades has been reduced 
from over 1 hr to 21 min, and service life has 
been increased appreciably. 


INERT-GAS-SHIELDED ARC WELDING 


Inert-gas-shielded arc welding has broad- 
ened its scope, and considerable research has 
been done with a view to its application to 
low-carbon steels. 

The added cost of the helium or argon gas 
would appear to be an obstacle, but this is 
overcome by the higher speed of deposition 
One manufacturer recently conducted a com- 
parative test on welding a corner joint, using 
an Aircomatic gun against stick electrodes. 
He found that it was possible to reduce the 
bevel angle from 45° to 35°, thus reducing 
the number of passes and still producing a 
penetration pattern equivalent to that of the 
stick electrode. Less than half the time, and 
only half as much wire were needed. 

With only direct charges considered, the 
Aircomatic process was somewhat more cost- 
ly, but when overhead was considered it was 
found that the break-even point occurred 
when overhead amounted to about 50% of 
the direct labor charges. At 100% overhead 
cost was reduced 12%, and at 150% the re- 
duction was 20%. Labor rates also affect the 
results, and it has been found that, while 
lower rates favor the conventional process, 
higher rates favor Aircomatic, although the 
break-even point varies inversely with the 
overhead. 

Heliarc welding of lead flashings has pro- 
duced savings of 75% for the Straus-Frank 
Co, Houston, over its original method of 
soldering with a hand iron. Using 50 amp dc, 
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IMPERFECTIONS IN ALUMINUM castings must be repaired to meet 
quality inspection. Oxyacetylene and manual metallic arc methods 
failed to produce X-ray quality. Heliare with special foundry-cast 
rods meets all requirements, is done more than twice as fast 


straight polarity, and 13 to 17 cu ft per hr of argon, 
the average welding speed is 30 ipm—fast for lead 
welding. Not only is the work done at one-quarter 
the cost of the former method, but welds are of high 
quality, post-weld cleaning is not required, and the 
percentage of rejects has been sharply reduced. 

Manual metallic are welding passed out of the pic- 
ture when sigma welding was applied to the pro- 
duction of steel truck casters. The welding consists of 
joining two mild steel legs to a 1045 steel base with 
four fillet welds. No joint preparation is needed. Parts 
are set in a jig and the four welds made in less than 
4 min, using 275 amp, dc, reverse polarity. Not only 
has production been doubled, but finishing costs have 
been saved, because it is no longer necessary to wire- 
brush and tumble the work to remove weld spatter. 

Reduced costs, improved deposit quality, and 
tripled production rate have been achieved by Na- 
tional Rubber Machinery Co, Clifton, N. J. as a re- 
sult of replacing its conventional coated-electrode 
arcwelding process by the Aircomatic inert-gas- 
shielded metal are process, The job involved deposit- 
ing an aluminum-bronze overlay inside a 10-in.-dia 
sleeve for a width of 2 in. and a depth of % in. The 
sleeve forms part of the recoil mechanism of a 90-mm 
tank gun. 

Wire is deposited by a manual unit at a wire feed 
rate of 200 ipm in two 1-in.-wide beads in approxi- 
mately 20 min. The deposit is built up slightly above 
the sleeve wall to allow for machining, and only 2% 
lb of bare wire are required, whereas 6 lb were re- 
quired when coated electrodes were used. Stub-end 
loss is eliminated and spatter is reduced to a mini- 
mum. Furthermore, there are no slag inclusions, no 
slag removal, and machining is easier than before. 
Production has been increased from 4 a day to 13-15 
a day, and the process has been so successful that it 
will probably replace metal spraying for applying a 
13%-in.-wide aluminum - bronze circumferential 
band on the outer wall of the same sleeves. 

For the production of aluminum cases for Army 
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transmitting and receiving equipment, Gray Mfg Co 
has changed its automatic Heliwelding setup from 
ac to de, and has replaced argon gas with helium. On 
52S aluminum, 0.064 to 0.090 in. thick, welding speed 
has been increased to 30-32 ipm, as against 9-10 ipm 
with argon and ac. 


RESISTANCE WELDING 


One of the most noticeable developments has been 
the spread of automation in the welding field, par- 
ticularly in resistance welding. Automatic welders 
are, of course, not new and have been employed in 
the automotive industry particularly for many years. 

The spider used to hold the revolving drum of a 
clothes dryer was originally assembled by arc weld- 
ing three arms to a central hub, and production was 
two assemblies per hr. With the introduction of a 
Taylor-Winfield flash-butt welder, production was 
stepped up to 60 per hr. The resistance welding does 
not require excessive heat, producing warpage and 
distortion, so rejects are held to a minimum. This is 
an important feature because good welds and cor- 
rect alignment are essential in later operations. 
Nevertheless, there is sufficient heat remaining in the 
hub to allow it to be driven on to the shaft and pro- 
duce a shrink fit after normal cooling. 

Lap joint corners on the bases of refrigerator cab- 
inets used to be arc welded, then ground flush, the 
operation taking 5.5 min for each frame, or 11 frames 
per hr. When the base was redesigned for projection 
welding and a special Taylor-Winfield welder in- 
stalled, assembly time was reduced to 1.5 min per 
piece, or 40 per hr; an increase of 260%. Six pro- 
jections are formed in 0.120-in. mild steel at each 
corner, and two 200-kva transformers make two 
welds; then the frame is reversed in the machine and 
the two other welds are completed. The machine is 
adjustable from 18 to 30 in. in width and from 40 to 
92 in. in length. 

Bell & Gossett Co, Morton Grove, Ill, makes its 
own stator housings for a fractional horsepower 
motor that drives a hot water booster pump. The 
housing is formed to a cylinder of 12-gage steel, then 
flash welded for its entire length in a Thomson weld- 
er. The completed cylinders are uniformly strong 
and uniform in size. Allowance for flash-off is only 
5/32 in. and for upset less than 1/16 in., which means 
that less than 7/32 in. of metal is consumed in making 
the weld. Because the Synchro-Matic welder is 
strictly a push-button job, the operator can also 
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SMALL PARTS like this control rod end may not look imposing, but a 


change from riveting to flash welding in a Taylor-Winfield welder 
saved 40,000 man-hr a year 
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tend the flash trimmer. After welding and trimming, 
the ring is stretched % in. by forcing a ball die 
through it. This establishes exact size and also acts 
as a severe test of weld quality. 

In the New Toronto, Ont, plant of Anaconda Amer- 
ican Brass Ltd, a Thomson Synchro-Matic flash 
welder joins the ends of copper commutator stock. 
Work ranges from 1.018 in. wide x 0.290 in. thick 
to 0.3125 in. wide X 0.140 in. thick. Built-in pinch-off 
dies remove the flash automatically. The welder is 
placed just ahead of a reducing mill where the stock 
is processed continuously, so high-quality welds are 
essential. 

For years, the stems of many of the internal com- 
bustion engine valves made by Thomson Products, 
Inc, have been flash welded on conventional equip- 
ment to combine steels with ideal properties to with- 
stand the heat of the combustion chamber and the 
wear and stress of constant opening and closing. Be- 
cause of the company’s extremely high quality stand- 
ards, rejects were high and costs excessive. 

With two Synchro-Matic welders now installed, 
rejects have been entirely eliminated. Special safety 
protection is provided for the operator who sits at the 
machine and merely feeds the welder—taking parts 
from the left and depositing finished work at the 
right. The welding cycle is only 2.8 sec per weld. 

Allowance for flash-off is only 0.190 in. and for up- 
set 0.080 in. Setup and change-over are simple, with 
all adjustments made to calibrated settings so pro- 
duction runs can be duplicated at any time. 


WELDER-FORMER COMBINATION 

Indicative of the extent to which welding is being 
combined into other equipment is the number of ma- 
chines being made jointly by Federal Machine & 
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COMBINING BENDING with spot 
welding in a Struthers-Wells bend 
er equipped with a Federal welder 
brought about substantial cost re- 
ductions in producing Frigidaire 
freezer cabinets 


Welder Co, Warren, Ohio, and Struthers-Wells, 
Titusville, Pa. At Frigidaire Div, General Motors 
Corp, a special quadruplex bender forms a food 
freezer cabinet by bending both sides at right angles 
to the front, and the back at right angles to the sides. 
Material is allowed at the back to form a lap joint, 
and as soon as this is formed, a Federal multiple- 
electrode head automatically lowers on to the work 
and forms 16 spot welds. 

A separate welding machine operator is not re- 
quired, and the floor space for a separate welding 
machine is saved. Also saved is a substantial amount 
of floor space for storage of unwelded cabinet forms. 
Special welding and sizing fixtures are not needed, 
because the work is still held in the forming dies 
when welding takes place. 

An investment of $7500 in a special Federal weld- 
er saved Whirlpool Corp, St Joseph, Mich, $25,000 in 
the first year. The job was an inner bulkhead for a 
domestic clothes dryer which required about 50 spot 
welds. The old method necessitated four gun weld- 
ers to tack weld and two rocker-arm welders for 
finishing, for a total of six operators; and produc- 
tion was hampered by the need for handling and 
moving the parts between operations. The new ma- 
chine has a single gun mounted on the end of a 
horizontal beam and able to move in all directions. A 
single operator positions the electrode over the re- 
quired spot and presses the pistol trigger. All the 
welds are made in the one machine, with tremendous 
savings in floor space and handling time, and a big 
boost in production, because the job is now done in 
one-third to one-quarter the time 

There is every indication that combination equip- 
ment of this type will be found in increasing quantity 
in sheet-metal fabricating plants. 
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CAVITRON TOOL (left) made of Braze-Clad 
laminations has almost indefinite life and 
produces cleaner cavities. Older tool (right) 
had 50% breakage because capillary action 
of ordinary brazing alloy was not adequate 
to form solid bond between CRS laminations 


BRAZING AND SOLDERING 


OPERATIONAL SEQUENCE in making emblem rings. Emblem profile is stamped from Braze- 
Clad; 25 laminations are assembled and brazed to base; recess is formed with Cavitron unit; 
gold emblem is inlaid in stone; and stone mounted in ring 





The big swing in this field appears to be toward the 
increased employment of induction heating units and 
solder preforms, particularly where high production 
demands dictate continuous, automatic operation. 
Flux removal continues to be troublesome, but 
Westinghouse has developed a new, dry flux which 
eliminates troublesome foaming and permits the 
operator to observe the progress of brazing-alloy 
fusion and correct any minor irregularities. 
Standard brazing, however, is by no means out of 
the picture, as shown by an interesting experience 
at McCulloch Motors Corp, Los Angeles. Because of 


a temporary shortage of silver selder, it was decided 
to braze with brass rod the handlebars of a portable 
chain saw. With standard procedures, considerable 
time is wasted in fluxing the joint and constantly 
dipping the rod in flux, so the company installed spe- 
cial equipment made by Gasflux Co, Mansfield, Ohio. 
With this, the acetylene passes through a unit in 
which it picks up flux as a vapor and carries it to 
the work. Results have been entirely satisfactory 
and costs per handlebar have been reduced by 2'4c. 

As an example of the adaptability of induction 
brazing, Westinghouse is now attaching the end ring 
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BLIND JOINT ASSEMBLY wos 
difficult with conventional 
silver brazing, because eccen- 
tric position of inner tube 
caused nearly all brazing al- 
loy to flow to one side. With 
clad-alloy sleeves, both joints 
are pressure tight at 251 psi. 
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hr; is now 30 per hr and re- 
jections are virtually nil 
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to the rotor bars of large squirrel-cage motors by 
use of a 150-kw, 9600-cycle machine. Originally, each 
bar was individually brazed to the ring with tongs 
and, as there may be 100 or more bars in a rotor, 
this was a time-consuming task. Furthermore, there 
was considerable chance of inconsistency between 
joints leading to trouble in service. Now, by employ- 
ing a solder ring of correct weight in a groove ma- 
chined in the ring, and by applying pressure to the 
end of the rotor, all bars are brazed evenly and 
securely with minimum heat transfer into the bars 
themselves. 

Again at Westinghouse, joining of armature coil 
leads to commutator necks was formerly done by 
resistance brazing. This involved bending the necks 
to permit insertion of the tongs and frequently led 
to damaged commutators. Moreover, the time re- 
quired was 36 hr per unit. With induction brazing the 
time has been cut to 4 hr and a better quality prod- 
uct is turned out. 

A massive copper stud, 3% in. in diameter had to 
be attached to a 5*8-in. plate, the assembly weigh- 
ing some 30 lb. The fastest handtorch gas-brazing 
method took 10 min, but it is being induction brazed 
in 4 min, a production increase of 250%, and a 
better product is obtained. Moreover, cleaning time is 
reduced because the flux is not destroyed by flame 


PHOS-COPPER BRAZING 

An interesting development by Westinghouse has 
been the production-line brazing of copper and cop- 
per alloys with thin phos-copper strip. The com- 
pany rolls its own strip to thicknesses of 0.005 and 
0.010 in. in the Buffalo plant and finds that it obtains 
a saving of 75% in brazing material and 25% re- 
duction in brazing time. Furthermore, the joints are 
stronger and more ductile than can be obtained with 
other methods. 

The strip may be used with any standard brazing 
process, but shows to greatest advantage in resist- 
ance or tong brazing. It is somewhat more expensive 
per pound than round rod, but still offers over-all 
economy. Copper straps placed to overlap exactly 
0.250 sq in. per joint were brazed with 0.005-in. 
ribbon and 3/32-in. rod. Even with experienced op- 
erators, the rod required to make the joint was al- 
most four times the strip required, and the time for 
the rod joint was about 33% greater than for the 


ADHESIVES 


strip with all other operating conditions constant. 

An interesting development in this field has been 
the introduction by American Silver Co, Flushing, 
NY of Braze-Clad, a strip material with brazing 
alloy permanently clad to one or both sides. Base 
metal may be almost any ferrous or nonferrous 
metal, and a wide selection of brazing alloys is avail- 
able. The material may be employed as a brazing 
shim where absolute control of the flow of alloy in 
mandatory, and where joints must be perfect and 
free of voids, Or it can serve as a strip stock from 
which entire parts may be stamped and formed, 
with one or both of their surfaces completely cov- 
ered with brazing alloy. In this way the alloy is 
automatically preplaced so blind joints and joints 
of large area are readily formed. The material also 
permits simultaneous joining of several components 
The alloy will flow, but not run. This produces a 
uniformly controlled, sound joint, completely inde- 
pendent of capillary action. 

A highly unusual use for this material has been 
found by Emblem Inlay Corp in the manufacture 
of fraternal emblem rings. The recesses in the pre- 
cious or semiprecious stones are produced by a spe- 
cial tool in a Cavitron unit which provides a 0.005-in 
stroke 1% million times per min. The original tool 
was made by stacking 25 emblem-shaped blanks of 
0.020-in. CRS on to a base, fluxing them, and brazing 
the whole mass together and to the base with silve: 
brazing alloy in an induction heater. Capillary ac- 
tion was expected to achieve a perfect bond between 
laminations. 

It was found, however, that because of the tre- 
mendous forces exerted, separations ocurred be- 
tween laminations. These absorbed the minute stroke 
of the Cavitron, making the cutters completely in- 
effective. 

The problem was solved by making the lamina- 
tions out of Braze-Clad strip (0.020-in. CRS with 
0.005 in. of silver brazing alloy clad on both sides) 
and a sound joint was produced with no voids, gas 
pockets, or oxide islands. This has virtually elim- 
inated tool failure and has increased production by 
25%. Moreover, stone rejects have been reduced to 
a negligible percentage, and sharp corners are ob- 
tained in the recess, resulting in an almost perfect 
fit between stone and gold inlay. 





Bonding of metallic surfaces to one another or to 
nonmetallics, through the medium of an adhesive, 
became practicable some ten years ago. Now, it is 
as much a standard assembly method as the older 
practices of welding, bolting, or riveting. 

An outstanding example is furnished by Electro- 
Motive Co. Chicago, builders of diesel locomotives. 
Engine housings were made originally of heavy steel 
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plate but, to save weight, it was decided to change 
to a lamination of plywood and steel. This was not 
successful because the combination of heat, moisture, 
and oil vapor delaminated the plywood. Next step 
was a thin, corrugated steel plate sandwiched be- 
tween two thin steel sheets, the assembly being 
effected by spot welds. This did not work out be- 
cause the spots detracted from the appearance, and 
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RUBBER SEAL RING is attached to lip of Maytag washer by 3M 
adhesive. Operation is fast, there are no rejects, and the joint is 
better than that obtainable with staples or clamps 


the relatively small weld contact area permitted 
undersirable vibration. A change was made to rivet- 
ing, but the constant heavy vibration of the locomo- 
tive caused the rivets to loosen and break off. 

The final answer was found in a special adhesive 
made by Minnesota Mining and Mfg Co. Test panels 
checked after 36,000 miles of operation showed the 
material had withstood vibration, heat, cold, weath- 
ering, moisture, and oil without failure. The method 
was adopted as standard and has produced a saving 
of over $300,000 a year. The adhesive not only acts 
as a bonding agent, but also serves as a protective 
coat, eliminating the need for painting. The entire 
assembly operation is performed in one step, using 
heated dies, eliminating the time-consuming spot- 
welding or riveting which, in the main, had been 
performed by hand. 


AUTOMOTIVE APPLICATIONS 

Waters Mfg Corp, Detroit, employs a 3M adhesive 
for fast, permanent installation of silencer pads and 
molded rubber floor mats in its custom-built taxi- 
cabs. In the latter case, the adhesive dries quickly 
to a tack-free coating and serves also as a black 
coating over metal areas that will be exposed to view 
on the floor of the finished taxi. 

Like most other automotive builders, Waters also 
uses a 3M adhesive for attaching the rubber gaskets 
to the doors. The idea is an old one, but no one has 
yet figured out a better system. 

Chrysler Corp was probably the first company to 
employ the bonding process when it started to attach 
brake bands by its own Cycleweld process. Studies 
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showed that there was a cash saving of a few mils 
per lining, but the main advantage was in the in- 
creased life of the lining itself, elimination of scor- 
ing of the brake drums, and the prevention of dirt 
getting under the lining and causing rusting of the 
shoes and uneven wear of the lining. 

In the production of its television cabinets, Crosley 
Div, Avco Mfg Co, found that conventional all-wood 
cabinets took too jong to build and cost too much. 
To overcume this, the company decided to employ 
a steel framework to which a veneered plywood 
could be attached by an adhesive. Because the job 
was to be an assembly-line process, drying time had 
to be cut to a minimum and the adhesive had to 
develop near maximum strength as soon as the ply- 
wood was pressed to the steel. 

No known adhesive would meet all the require- 
ments, so a special product was developed by Min- 
nesota Mining & Mfg Co. The finished cabinets were 
found to be substantially stronger than hand-made 
cabinets, and the appearance was fully as good, but 
the main factor was that production was increased 
over 100%. 


AIRCRAFT ASSEMBLY 


The aircraft industry, too, has found adhesives in- 
valuable for such jobs as skin attachment. Consoli- 
dated Vultee, in 1950, constructed panels on the 
center panel trailing edge of the B-36 wing, and 
found that, although they were made from a thin 
magnesium skin attached to stiffeners, they were 
among the few parts subjected to the high vibratory 
loads of the six engines which did not disintegrate 
after a few hundred hours of flight. 

Some 28% of the external surface of a B-36 is 
covered with reinforced skin assemblies fabricated 
by Convair’s Metlbond process, manufactured by 
Narmco Resins and Coating Co, Costa Mesa, Calif. 
Because the material is so thin, any other known 
method causes surface blemishes at points of at- 
tachment. Particular advantage in high-volume pro- 
duction lies in the facility with which parts can 
be stamped, assembled with the adhesive, and placed 
in curing presses to complete the bond without addi- 
tional manpower. No production method of riveting 
has yet been found which does not require a large 
amount of semiskilled labor, to say nothing of the 
tedious inspection of thousands of rivets. 

Studies by Convair indicate that metal bonding 
costs 74.3¢ per sq ft; riveting costs 87.1¢. However, 
it appears that with high-volume production and 
adequate tooling the saving in favor of bonding 
would be even greater. 

Fro:n a labor standpoint, there is an average man- 
hour saving of 0.43 hr per sq ft. in favor of Metl- 
bonding. Additional material costs tend to offset 
this, so each joint must be considered in the light 
of the material used, the number of rivets, and the 
contact area of the bond. But there is a saving of 
about $500 per plane in favor of bonding. However, 
advantages of design and performance far outweigh 
any direct cost benefits. 
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STAKING AND RIVETING 





Essentially, staking is one of the oldest assembly 
methods, yet despite all the newer ideas—bolts, 
screws, rivets, welding, and the like—it has re- 
mained as perhaps the cheapest and easiest of all 
systems for joining metal parts. That it has main- 
tained its popularity is in large measure a result 
of the extent to which it has been mechanized. 

The old practice, involving a staking punch and 
hammer, was economical from a materials stand- 
point, but far too costly in labor. Moreover, there 
was always a danger of the punch slipping and 
damaging the work surface, and there was no assur- 
ance of a really tight joint. 

With modern equipment, such as that made by 
the High Speed Hammer Co Inc, Rochester, N Y, the 
hammer blow is cushioned and has the effect of 
drawing the fastener up through the work, com- 
pletely filling the hole. Such machines can form a 
cold head in about 2 sec, and production generally 
runs from 800 to 1500 riveted heads per hr, including 
all handling time. 

A toy manufacturer formerly assembled the wheels 
to the axles of a certain toy by hand riveting. Pro- 
duction was around 500 riveted heads per hr. After 
installation of a High Speed hammer, production 
rose to 1200 per hr. 

A manufacturer of gas meters had to assemble 
a numbered wheel made up of several components 
held together by four pins which had to be upset on 
both sides. Originally these pins were staked two 
at a time at a rate of 2000 stakes per hr. Now, with 


WIRE STITCHING 


a High Speed staking machine, eight heads are pro- 
duced simultaneously for a total of 9600 stakes pe 
hr, or 1200 complete assemblies. 

Electropunches, made by Black & Webster, Inc, 
Newton, Mass, brought about substantial economies 
in the assembly of Telechron electric clock cases. The 
original method entailed placing the front plate in a 
nest and assembling the gear train and motor on 
the plate. The back plate was then screwed on by 
positioning three screws and fastening them with 
a power screwdriver. 

Now, the back plate is positioned and the nest slid 
under the Electropunch. Once in position, the work 
automatically trips the punch and staking occurs al- 
most instantaneously. The time saving in fastening 
alone amounts to 600° because it previously took 9 
sec to pick up, position, and fasten the three screws 
It now takes only 1.5 sec to slide the back plate as- 
sembly under the punch and stake it. 

An operation at Cambridge Thermionic Corp, re- 
quiring strict quality control, involves staking solder 
terminals to phenolic insulators. It used to be done 
by an air cylinder, but there was considerable spoil- 
age from inadequate pressure, or cracking because 
of excessive pressure, and the operation was slow 
because of the time required to build up pressure 
Now the job is handled with an Electropunch so 
effectively that operation time and unit cost have 
been cut in half. Main reason for this is the machine's 
ability to deliver immediate, controlled impact to 
flare and secure the terminal to insulator in 0.025 sec 





Attachment of two or more pieces of material, simi- 
lar or dissimilar, by means of a metal staple, or 
stitch, is becoming increasingly popular. The princi- 
ple is the same as that of stapling two sheets of paper, 
but the wire is hardened and power is employed to 
drive it through. With modern equipment it is pos- 
sible to handle cold-rolled steel to a thickness of 
0.085 in., ST aluminum to 0.125 in. Machine speed 
may be as high as 295 stitches per min and, as there 
is no need for prepunching, cleaning, or hole align- 
ment, the operation is extremely rapid. 

Because there is no heat, prepainted stock can be 
assembled by stitching, and many users claim that 
holding power is greater than that of spotwelding. 
Fitup is relatively unimportant, and operating costs 
are extremely low. 

For assembling inner cabinets of freezer units, for 
example, Ace Cabinet Co, New Bedford, Mass, for- 
merly spotwelded the heavy sheetmetal sections to- 
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gether, and a two-man team was able to produce 
ten cabinets a day. Production had to be increased, 
so the company switched to a Bostitch stitcher, and 
the same two men now turn out 40 units a day 
The fastening, the company says, is even more secure 
than welding. 

Duct work for air conditioning and heating units 
must be lined with insulating material, and Univer- 
sal Sheet Metal Corp, New York City, applies this 
to the flat sheet before forming. Originally, bolts and 
cement were employed, but this was far from satis- 
factory. Now the Ultralite material is Bostitched to 
the 20-gage galvanized sheet with a cost saving of 
80%. 

Two men do the work that formerly required four, 
and report that they prefer stitching because it is 
easier, faster, and neater than any method they have 
ever used. The company likes it because it not only 
saves money but gives a superior product. 
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DESIGNED FOR STITCHING, this aluminum cabinet made by Barber 
Metal Products, Goshen, Ind, has a 24-gage galvanized brace and 
an aluminum back. A special Bostitcher does the job in a fraction 
of the time required by any other method 








Employees in the furnace casing dep’t of American 
Radiator & Standard Sanitary Corp, Elyria, Ohio, 
express a strong preference for metal stitching be- 
cause it means less work for the same output. The 
company goes for it because it has reduced labor 
costs by 50%. Three jobs now being done with 
Bostitch equipment are: Attaching a corrugated tin 
liner to the galvanized casing, attaching a round 
collar to the inner top of a pipeless furnace, and 
forming the concave top for a warm-air furnace 
All these jobs were originally done by hand riveting, 
which involved drilling the holes, inserting the riv- 
ets, and forming the rivet head. 

Sheet-steel housings for powerplants for the Army 
are being made by D W Onan & Son, Inc, Minneap- 
olis, Minn. Removable steel covers are employed, 
and webbing has to be attached to the top of the 
container to keep out moisture. First, the company 
tried punching holes in the metal and riveting the 
webbing in place. It worked, but was too slow and 
expensive. Now, Bostitching is employed, and the 
fastening is more secure, costs are lower, the opera- 
tion is easier to perform, and the operators like it 
because it is a faster job and takes less effort. 

Woodall Industries Inc, Detroit, pioneered in the 
use of flexible, heavy-duty fiberboard as a replace- 
ment for metal in certain automobile components. 
Metal stitching was a natural for the type of assem- 
bly work involved, and the company has 44 Acme 
stitchers in constant operation, making over 175 
million stitches a year. 
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Seiberling Co is now employing a modified Acme 
stitcher to produce higher quality tire beads faster 
and at lower cost. Beads are made by winding a 
continuous length of rubber-covered wire in layers 
to form a loop. Formerly, the overlap point of the 
bead was hand tabbed with rubber-coated fabric 
tape, and speed and quality depended on the in- 
dividual operator. Now the joint is made quickly 
and held securely by two stitches wrapped around 
the bead. Material saving amounts to 92%. Two tape 
tabs cost $2.06 per thousand beads; an equal number: 
of stitches cost 16¢. Actual saving is therefore $1.90 
per thousand beads. Labor cost has been reduced 
from $6.00 to $3.00 per thousand, and scrap loss has 
been eliminated. 

A manufacturer of aluminum window frames for- 
merly joined the corners of extruded members with 
two stainless steel screws driven into an aluminum 
casting. Now, the corners are assembled with eight 
Acme wire stitches through aluminum backup plates. 
The old method cost 20¢, versus 10.2¢ for the stitch- 
ing method. Production has been increased at least 
100% and operator fatigue has been substantially 
reduced by elimination of the need for grips, screw- 
drivers, and air drills. 

The banding encircling an eyebolt in a TV antenna 
mount assembly was formerly joined with a strap- 
ping seal. This involved handling of the seal, and a 
crimping operation. Material costs were high be- 
cause each seal cost 34¢. Using Acme metal stitching, 
the saving per 1000 assemblies, using two stitches 
per clip is $7.12, or 95%. 

Rubber feet are being attached to aluminum lad- 
der legs by metal stitching in 85% less time than 
was required for drilling and bolting. Stitches of 
0.05l-in. steel wire are driven through three layers 
of material—rubber, metal, and rubber—with an 
Acme stitcher. Wire cost is less than 1%¢ per 100 
stitches. Original assembly method took 135 sec per 
joint; metal stitching takes only 15 sec 

By replacing drilling and riveting with metal 
stitching, the Tomfohr Overhead Door Co, Portland, 
Ore, has increased aluminum door assemblies more 





AUTO SEAT SPRINGS are attached to Presdwood panels by L A 
Young Spring & Wire Co with a special inverted Acme stitcher 
Time for attaching 48 coils is only 3-5 min 
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than 30°%. In addition, fastener costs have been 
lowered approximately 75°., and labor charges re- 
duced more than 65%. 

Formerly, two men, drilling and riveting, assem- 
bled one door in 55 min; with an Acme stitcher, one 
man completes a door in 45 min. Spot welding was 
rejected because the corrugated aluminum sheets 
were impossible to weld, and flat sheets with V-sec- 
tion bracing were difficult and required special prep- 
aration. Riveting was better, but took too much 
time, and rejects for defective rivets ran to one 
door in ten. Not one door in fifty is rejected for 
defective stitches. 

The machine is a special Acme-Morrison stitche: 
modified by Tomfohr to adapt it to the long reach 
required. Cost per door with stitching is $0.087 for 
the 125 stitches, and $0.95 for labor. For drilling 


ASSEMBLY MACHINES 





Automatic assembly of components into a complete 
unit represents one of the most important develop- 
ments of recent times. Machines for this purpose 
must, of course, be specially built and are practic- 
able in high-volume production only, but the speed 
attained and the accuracy of parts so assembled, 
together with the tremendous reduction in man- 
power, make them a worthwhile investment. In- 
deed, the tremendous productive capacity of many 
of today’s machine tools makes automatic assembly 
essential for the prevention of bottlenecks. 

An outstanding example is a Hautau machine de- 
veloped for an aircraft engine manufacturer for as- 
sembling a radial engine crankshaft. The shaft as- 
sembly consists of the crankcase center section, two 
master and articulated connecting rod assemblies, 
the crankshaft center section, and the crankshaft 
front and rear sections. The various parts are brought 
to the machine by conveyor and loaded into place 
by a small hoist. The machine then assembles them 
into a complete unit, including tightening the crank- 
cheek locking bolts to a definite, predetermined 
torque value. 

The entire operation is performed in about 4% of 
the time previously required for manual! assembly. 
One operator, who can be trained in three days, runs 
the entire machine, replacing the three highly skilled 
men formerly needed. Moreover, because of the 


BREAKER-PLATE SPRING POSTS are assembled into distributor hous- 
ings at a rate of 600 assemblies per hr. Operator loads housings 
into machine; posts are hopper-fed into position and driven auto- 
matically. Inclined chute delivers assemblies to next operation. 
Earlier setup took two men; one to insert pins into fixture, the other 
to locate housing and drive pins in arbor press. Rate was 257 per hr 


and riveting, cost was $0.33 for the rivets and $3.00 
for labor. Thus, stitching saves $2.29 per door and 
produces more units per day with fewer rejects 

Through the cooperation of L A Young Spring & 
Wire Corp, Detroit, and the Stitching Wire Div, 
Acme Steel Co, Chicago, a means has been devel- 
oped for attaching auto seat springs to Masonite 
panels. This is in contrast to the conventional manu- 
facture in which springs are fastened to stamped- 
steel seat frames. A special upside-down machine 
was designed to drive the stitches through the 
Presdwood, wrap the legs around the spring, and 
clinch them over to touch the board. The method 
saves 25° of the steel formerly used, and material 
cost for the 96 stitches is only 1¢. Total time for the 
operation of attaching 48 coils to the panel ranges 
from 3 to 5 min. 


MULTI-SPINDLE AIR WRENCH tightens five nuts simultaneously and 
to identical torque for mounting Ford wheels. Original practice was 
to tighten one at a time, relying on operator's judgment to get them 
all to nearly the same tension. Re-check was then necessary 





elaborate system of checks and interlocks, the ma- 
chine cannot produce a defective assembly. 

Even more elaborate is a machine developed for 
an automobile components manufacturer. This is in 
the form of a loop conveyor along which is arranged 
a series of machines which operate automatically as 
the work proceeds from station to station. A typical 
operation is one in which a bracket is hopper fed to 
the first station, and a pin fed from a second hopper 
and driven into a hole. At the second station the pin 
is staked in place. Next, another component is fed 
from a hopper and placed over the pin, and the pin 
riveted over, At subsequent stations the end of the 
rivet is ground flush, a portion of the bracket heated 
in an induction heater and bent at an angle, and the 
assembly discharged to a feeder chute. 

In a similar machine, a second component is as- 
sembled and fed into a chute. The two chutes lead to 
a third machine where the two components are as- 
sembled together, riveted, stamped with a part num- 


OBSOLETE TUMBLING BARRELS of Woodruff & Edwards, Inc (top) 
were overdue for replacement because of low production, high break- 
age, and adverse effect on working conditions. New Pangborn 
Rotoblast table (bottom) permits continuous operation, gives better 
results. Production is increased 163%, breakage reduced 50%. Work 
area is cleaner, less noisy 
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ber, and packed into a carton which is sealed, dated, 
and numbered. 

Not all assembly machines are necessarily so com- 
plete or so elaborate, but many operations are now 
being performed mechanically or in multiple which 
were formerly done by hand, one at a time. For ex- 
ample, in assembling the rim and spider for a Ford 
wheel, the spider was pressed into the rim in one 
operation, then rivet holes were pierced, three at a 
time, requiring indexing by the operator. Finally, 
rivets were upset in threes, again requiring indexing. 
With the new setup, operator removes rim and spider 
from conveyor and locates spider in rim. Shuttle 
moves work into machine where parts are pressed 
together and 12 holes pierced simultaneously. A 
similar machine upsets the 12 rivets. One man now 
handles a job which formerly required four and, be- 
cause of the elimination of manual indexing, wheel 
runout variations have been reduced, and quality 
substantially improved. 


CLEANING 





Undoubtedly the most dramatic development in 
metal cleaning has been the application of ultra- 
sonics to this field. The matter has been under inves- 
tigation for some considerable time, and some re- 
markable results have been achieved. One of the 
first jobs to be publicized was the cleaning of electric 
razor heads to remove the lapping compound from 
the tiny slots. More recently, however, the process 
has more widely applied, and objects of considerable 
size are being successfully treated. 

General Electric is handling jet engine components 
in which small and intricate holes must be thor- 
oughly cleaned of all chips and other foreign matter. 
Originally, several hours were required to clean 
these by hand; now a GE ultrasonic generator does 
the job in 5 min and effects a saving estimated at 
$10,000 a year. 

Medium-size ball bearings are being cleaned in 
30 sec by rotating them on a spindle in a tank of 
solvent ultrasonically agitated. Conventional meth- 
ods formerly took 10 min. Miniature Precision Bear- 
ing Co, Keene, N H, cleans 50 tiny ball bearings in 
less than 1 min by placing them in a beaker of sol- 
vent placed on top of the ultrasonic transducer. 
Fairchild Camera & Instrument Corp employs a mild 
soapy water solution with ultrasonics to remove dust 
and lint from precision potentiometers to eliminate 
the objectionable electrical noise which occurs when 
such soil is not removed. 

More conventional cleaning methods, however, 
will probably not be affected by ultrasonics, as they 
are entirely satisfactory for most work and are sub- 
stantially cheaper to operate. Washing machines 
have become entirely automatic and, in many cases, 
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are no longer independent units pushed into a dark 
corner of the shop, but are being integrated into 
production lines. 

General Electric had a problem at its Hudson Falls 
plant in cleaning electric condensers, which were 
coated with a process oil. Original operations re- 
quired two vapor degreasers, and parts had to be 
racked individually so they would pass through the 
degreaser upside down to prevent carry-out. This 
required the services of five girls, and consumption 
of solvent was high because of the nature of the 
parts. 

Now the company has a Metalwash machine with 
a flat belt conveyor and it takes only one man to 
load and one to unload. The alkali washing com- 
pound is cheaper, maintenance is substantially lower, 
the oil is readily reclaimed, and employees are hap- 
pier because of the absence of fumes. Putting it on 
a cash basis, the company figures it is saving upward 
of $40,000 a year. 

Until quite recently, continuous pickling of brass 
strip for removal of mill scale in a large Eastern 
mill formed a production bottleneck as the metal 
traveled slowly through cumbersome tanks of acid. 
Not only was the process too slow but, from a quality 
standpoint, it was far from fool-proof. Pickling of 
large sheets was even more archaic—sheets too big 
to be handled in dip tanks were placed on the floor 
and scrubbed by hand with a broom and acid, then 
flushed with a pail of cold water. 

To keep up with demand and meet the pace of 
the rest of the production line, a Metalwash continu- 
ous strip pickler was designed and installed to han- 
dle both strip and sheets. With this machine, a 
normal 2-shift allotment of strip was pickled in 3 hr, 
and every piece of brass in the mill was pickled with 
complete uniformity in the first 8 hr of operation. 


TRIPOLI REMOVAL 

Like most manufacturers of silverware, R Wallace 
& Son Mfg Co had a continuous headache with the 
removal of tripoli used for buffing. It was easy 
enough to get rid of the grease base, but the rouge 
stuck tightly to the surface. They met the problem 
in the only way they knew—by crews of girls with 
wiping rags and sawdust boxes. This didn’t fit in 
with Wallace’s idea of mass production, so a newly 
designed Metalwash machine was installed. Known 
as an Automatic Tripoli Remover, the machine em- 
ploys an emulsion wash, rinse, alkali wash, rinse 
cycle, and removes all traces of the stubborn com- 
pound without any hand labor. 

Important economies have been realized by ap- 
plications of the Kolene process developed by Kolene 
Corp, Detroit, Mich. This electrolytic, molten salt 
bath not only removes grease and other organic 
material, but also takes off scale, rust and other 
oxides. 

An unusual feature is its ability to remove graph- 
ite from the surface of cast iron, thus making pos- 
sible the bonding of bearing metal and the use of 
silver brazing. 
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AUTOMATIC METALWASH machine at Ford’s Cleveland engine plant 
removes sand, chips, and grease after semifinish cylinder boring 
Monorail conveyor simultaneously washes bearing caps to be bolted 
to block after washing. This is one of three similar units synchronized 
into production line by electronic brain 


G & O Mfg Co, New Haven, formerly had to employ 
a solid bronze header in a heat transfer unit so the 
tubes could be brazed in place. Now a cast-iron 
header is cleaned by the Kolene process and the 
tubes brazed without any difficulty. The saving in 
cost of cast iron over bronze has made the installa- 
tion well worth while. 

For the cast-iron-backed main bearings of its 
diesel engines, Cooper-Bessemer employs the Ko- 


lene process to permit the iron surface to be tinned. 
Babbitt is then bonded directly to the tinned surface, 
eliminating the necessity for dovetail grooves with 


consequently reduced machining. This substantially 
reduces the amount of babbitt required. The process 
also permitted a change from a tin-base to a high- 
lead babbitt and cut tin consumption 99%. 

The cleaning power of the process is well exempli- 
fied by the experience of one manufacturer of large 
castings. One particular casting, weighing over 3 
tons, used to require about 214 hr for processing, in- 
cluding 161 hr for hand chipping and cleaning. Now, 
using Kolene to remove sand and scale, the entire 
processing operation requires only 50 hr. 

Another cost-saving feature of the process lies in 
the increase in tool life when machining treated 
castings and forgings. Machinability of treated sur- 
faces shows increases as high as 200% over un- 
treated surfaces, permitting higher cutting speeds 
and reduced machining time. 

As with other cleaning equipment, high-produc- 
tion manufacturers have turned to automatic vapor 
degreasers to increase production and reduce costs 
over manually operated models. 

Cannon Electric Co, Los Angeles, for example, 
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installed a large, full-automatic Blakeslee degreaser 
as part of its continuous modernization program. 
Competition is keen in the company’s field, but 
Cannon easily justifies the investment of $11,000 in 
the new equipment because it is currently saving 
$1500 a month in labor and operating costs. This 
means that the machine actually pays for itself in 
less than 8 months. 

A similar installation at I.T.E. Circuit Breaker Co, 
Philadelphia, is producing savings in solvent alone 
amounting to 66%, and the company !s processing 
50% more work than was possible with hand ma- 
chines. Total cost of the Blakeslee degreaser, includ- 
ing all auxiliary equipment, was just over $10,000, 
but solvent savings alone amount to $700 a month 


BLAST CLEANING 

Cleaning of castings at Gisholt Machine Co, has 
undergone a major change since it was switched 
from three tumbling mills to a new Pangborn Blast- 
master barrel. Average output with the 12-cu-ft 
barrel is 12,500 lb per hr, divided into 10 loads, and 
two men handle the job instead of the three formerly 
required. Power requirements are lower because 
the barrel takes only 23 hp—the three mills took 
a total of 54 hp, and there is another saving in the 
fact that the barrel operates only a fraction of the 
time required to clean the same amount of castings. 
Saving in floor space is another item, and 210 sq ft 
are now available for other purposes. Finally, finish 
is much improved, and there is no breakdown of the 
sharp corners and edges of the castings. 

Woodruff & Edwards, Elgin, Ill, had eight old 
tumbling barrels for cleaning fragile castings. They 
were long overdue for replacement because work 
breakage was high—so was the noise level—and dust 
and dirt made for bad working conditions. A single 
Pangborn Rotoblast table was installed and has 
reduced breakage 50%, increased production 163%, 
improved working conditions, lowered noise level, 
and given more usuable floor area. 
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CANNON ELECTRIC CO, Los Angeles, installed this conveyorized 
Blakeslee degreaser and found it saved $1500 a month right away. 
Additional savings are in sight 
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The old equipment operated at 1.32 tons per man- 
hr; after three months of operation, the new turns 
out 3.47 tons per man-hr. The operation, of course, is 
continuous; there is no need to stop the machine 
for loading and unloading. The 9-ft revolving table 
has six 36-in. auxiliary rotary tables which rotate 
on their own axes to subject all faces of the work to 
the blast stream, so cleaner castings are obtained 
and the whole atmosphere of the cleaning room is 
improved. The old barrels took up 256 sq ft of floo1 
space, the new machine requires only 150 sq ft. But 
the most startling fact is that a load of castings that 
took 3 hr in the barrels now takes only 12 min. 

Buffalo Forge Co, Buffalo, N Y, formerly used 10 
rolling barrels to descale forged gear blanks before 
machining. One American Wheelabrator —airless 
blasting machine of 17% cu ft capacity now replaces 
these and handles the same production in half the 
time. Moreover, because of the scale left on the 
blanks by the old process, only 200 gears could be 
cut per tool grind. Now that the blanks are perfectly 
clean, 1500 to 2000 pieces are obtained per grind 


LIQUID BLASTING 

Cleaning by a high-pressure blast of water-borne 
abrasive, sometimes known as liquid honing, has 
developed rapidly in recent years. The process is 
being used as a precision sizing and finishing opera- 
tion—honing—and as a cleaning method for removal 
of oxides and other foreign matter. 

Allison Div, General Motors Corp, Indianapolis, is 
employing the Cro-Plate wet blasting technique for 
detection of cracks in carbide cutting tools. After a 
series of tests with standard crack-detection equip- 
ment, it was found that existing methods were only 
partially effective, and some tools known to be 
cracked showed no indication. Other tools shown 
to be cracked were later found to be intact. Allison 
then tried pressure blasting with a Cro-Plate ma- 
chine having a muzzle velocity of 1700 fps. This 
showed up cracks, over-porosity, inclusions, and 
poor bonding of tip to shank, and also removed fine 
grinding marks which were formerly indicated as 
cracks by other methods. 

One operator can check 600 to 800 tools per day. 
Cost of abrasive amounts to about $15 a month, and 
compressed air costs about $1.50 a day, Savings in 
dollars cannot be determined exactly, but it has 
been found that better than 30% of all purchased 
tools were cracked at time of delivery. In one group 
of 100, blacklight inspection showed only 8 to be 
cracked, but pressure blasting showed 32 were 
cracked. In another group of 50, blacklight indicated 
no cracks, pressure blast showed all to be cracked. 
Some tools indicated as cracked by other methods 
were found to be suffering only from slighit surface 
scratches. Also, many tools were being charged 
against the tool grinding dep’t as being cracked 
during regrinding. Pressure blasting before regrind- 
ing showed that most of them were cracked when 
they left the machines, and this made it possible to 
trace the cause of breakage back to the job and 
eliminate it. 
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ORGANIC FINISHING 


GROUPING CONVEYOR used with 
Ransburg No. 2 process repositions 
parts to close centers for painting, 
separates them afterwards to nor 
mal centers for baking or travel 
through shop 





Although there have been developments in the var- 
ious kinds of organic finishes for metal, the most 
significant savings have come about through im- 
proved methods of application. 

Rapid drying and substantial savings in solvent 
have been achieved by spraying with superheated 
steam in place of compressed air, and spraying by 
hydraulic pressure has eliminated the need for air 
compressors. 

Airless electro-coating, that is, spraying paint in 
an electrostatic field, without use of compressed air, 
has effected important economies both in paint usage 
and application labor. 

In the Ransburg No. 2 Process the original high- 
potential grid has been omitted, and the need for 
compressed air—with its attendant headaches—has 
been eliminated. Instead, paint is flowed at virtually 
no measurable pressure over the inner surface of 
a radically different type atomizer connected to a 
high-potential source. The force of the high-poten- 
tial field transforms the paint into a spray of fine, 
highly charged particles that are pulled to the 
grounded work. Efficiency is claimed to be almost 
100%. 

ChromCraft Div, American Fixture & Mfg Co, St 
Louis, is employing this process for painting metal 
chairs spaced on 36-in. centers on an overhead mon- 
orail running at 9 fpm. Because there is virtually 
no overspray escaping through the wide openings 
of the chair frames, the company is now able to 
produce 3% to 4 times as many chairs per gallon 
of paint as with the former hand spray method. 

Street and highway signs are a big production 
item for Miro-Flex Co, Inc, Wichita. They used to 
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spray them by hand, and it took two spraymen and 
one helper to turn out 90 signs an hour. With the 
No. 2 process, one operator and two helpers turn out 
250 signs an hour with a 47% cut in paint cost. 

Whirlpool Corp, St Joseph, Mich, really went to 
town with this process. With the first installation 
the company reported that it got better and more 
uniform covering, and the number of repaint jobs 
was cut from 40% to less than 10%-—less than 1% 
of these being caused by defective application. With 
the standard equipment originally used, gne gallon 
of paint would cover 8 cabinets; now it covers 22 
cabinets. It used to take 8 men per shift to handle 
the spraying. Now, depending on the workpieces, 
there may be one to three men reinforcing with a 
light pre-spray certain spots where the coat de- 
posited by the automatic equipment may be a little 
thin because of shielding. 

One characteristic of electrostatic spraying is that 
the paint tends to go out to meet approaching pieces 
and follow after when they have passed. This can 
cause an undesirable buildup on the edges of certain 
shapes when the space between them is too large. 
You need such parts close together during painting 
to avoid this, but they have to be separated for 
drying and for travel so they won't bump when they 
go around the corners. Whirlpool first installed a 
separate painting conveyor with hangars on 36-in 
centers. Two men removed work from the main 
conveyor, where it was on 56-in. centers, and loaded 
it onto the paint conveyor. Two more men unloaded 
and reloaded at the other end. Then they adopted 
Ransburg’s bunching conveyor, an Archimedean 
screw with a helix of changing pitch. This did the 
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NEW DISK-TYPE, No. 2 process atomizer paints irregularly shaped window hardware for 
Standard-Thompson Corp, Dayton. Production rate has been increased from 500 to 1000 per 
hr, and five times as many pieces are obtained per gallon as with former hand spray method 


job that used to take four men. The entire setup 
worked so well and effected such savings that the 
company installed three more complete units in its 
various plants. 

Automobile seat frames manufactured by Arvin 
Industries, Columbus, Indiana, used to be flo-coated. 
Now they are sprayed by the Ransburg No. 2 process 
at a conveyor speed of 25 fpm. Paint costs have 
been cut 50%, quality is improved, and over 600 sq 
ft of floor space have been saved. And no spray 
booth is needed, no water-wash wall, and only area 
ventilation is needed to remove solvent fumes. 

Steel garden chairs, another Arvin product, were 
originally dip painted—a fairly efficient process 
but the Ransburg No. 2 process has proved even 
better because it saves 10% in paint consumption. 
Major reason for the change, however, was a change 
in design—specifically, the addition of hundreds of 
tiny perforations in the seat-and back which made 
it impossible to get a satisfactory job by dipping. 
Quality is much better, especially around the flanges 
and sharp edges of the stampings, where dip coatings 
tend to pull away or cause flow marks. In addition, 
the installation takes up less floor space than the old 
conveyorized dip tanks and drain boards, and Arvin 
is planning to shorten its finishing line by about 200 
feet. This is a high production job, turning out 1200 
parts per hr 

Complex forms are not the only place where the 
process can save money. Sanymetal Products Co, 
Inc, Cleveland, switched from manual spray to Rans- 
burg No. 2 for spraying prime and finish coats on 
large toilet partition walls. Despite the fact that 
the prime coat thickness was increased 67%, paint 
savings on the finished units amounted to 40%. Re- 
duction in labor costs accounted for another 20% 
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AUTOMATIC PAINT spray setup, by Ferro 
Corp, rotates wash machine tubs before seven 
spray guns to give a production of 250 tubs 
per hr. One manual sprayer can produce 
only about 50 pieces per hr 


saving because one working shift was eliminated. 

In the air spraying field, the trend is clearly toward 
greater mechanization, and an interesting example 
of this is in installations made by Ferro Corp, Cleve- 
land in the plants of the Maytag Co, Newton, Iowa, 
Heintz Mfg Co, Philadelphia, and Allianceware Inc, 
Alliance, Ohio. The unit is a semiautomaitc machine, 
operated by two men, and capable of spraying 250 
cylindrical wash machine tubs per hr. li has seven 
automatic spray guns which can be adjusted to han- 
dle a variety of tubs for both inside and outside 
spraying. 

A tub is loaded on to a holder, and the cycle start 
button pressed. The tub rises into the spray zone 
and starts to rotate as the guns begin to spray. After 
a predetermined number of revolutions, usually four 
to six, the spray is cut off and the tub returns to the 
lower position for unloading. Each gun has indi- 
vidual controls for ease of adjustment and setup. 

From a cost saving standpoint, the company fig- 
ures that an average hand sprayer can handle about 
50 to 60 tubs per hr; with the machine, two men 
can produce about 250 per hr. Savings have also 
been made in material costs because of more uniform 
application of the enamel and better control of the 
overspray. In addition, quality is improved and 
rejection rate substantially reduced. 

For spray painting railway cars, locomotives, and 
buses, DeVilbiss Co has introduced a traveling-type 
spray booth that has found wide acceptance. Two 
typical users are Pullman Co in Buffalo and Chicago, 
and the Cleveland Transit System. 

At Cleveland, the unit replaces two stationary 
booths and has increased production from 8 to 12 
vehicles per week. It is estimated that it will easily 
amortize its $35,000 cost in five years. The booth 
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travels on rails at about 10 to 15 fpm under its own 
power, and is equipped with platforms on each side 
so two men can work on opposite sides of a bus. 
The platforms may be raised or lowered at will to 
provide access to all areas. Each side of the gantry- 
like booth has its own set of compressors, tanks, and 
other equipment. 

Pullman Co formerly painted its cars and loco- 
motives outdoors, when weather permitted. Now 
weather offers no production delays, better paint 
jobs are obtained with large time savings, there is 
less paint waste, and safety conditions are improved 
because painters do not have to climb up and down, 
or walk along scaffolding. As compared with con- 
ventional fixed booths, Pullman finds the travelling 
type saves 1684 sq ft of floor space, $1800 a year in 
electrical operating cost, and $10,302 a year in steam 
required to heat the shop and wasted by conventional 
exhaust systems. 


PAINT DRYING 


Unit heaters have long been employed as space 
heaters, but their use in paint drying ovens repre- 


PLATING AND COATING 


sents a novel way of reducing costs. Majestic Co, 
Huntington, Inc, installed a Modine heater in its 
50-ft drying tunnel and was able to double its pro- 
duction through the reduction in drying time. Two 
conveyor lines pass through the tunnel, one for as- 
phalt-base-painted parts, one for enameled parts 
Temperature is maintained at 145F, and after one 
pass through the tunnel parts are dry. However, 
enameled parts continue on to a brief infra-red 
treatment for hardening. 

Another interesting installation is at the J. I. Case 
plant, Racine. Here, five vertical-discharge units 
made by Young Radiator Co maintain a 180F tem- 
perature in the 108-ft tunnel. Conveyor is set to 
give a drying scale of 35 min, which means a reduc- 
tion in drying time of 25 to 30°%%, and can handle 
53,000 lb of painted miscellaneous farm machinery 
parts per hr. 

Particular advantage of unit heaters is their rapid 
response to temperature changes, so working tem- 
perature can be controlled within close limits. More- 
over, operating temperature can be attained within 
5 min from a cold start. 





An important new process for plating nickel has 
been introduced as a means of stretching the avail- 
able nickel supply. Developed by General American 
Transportation Corp, and designated Kanigen, the 
process requires no electric power. The deposit is 
free from all porosity and its corrosion resistance 
approaches that of pure wrought nickel. It is esti- 
mated that equivalent protection can be achieved 
with one-third to one-half the nickel required with 
conventional processes because plating is entirely 
uniform and controllable to within 0.0001 in. in 
thickness. Costs are generally lower than with elec- 
troplating, particularly on parts of complicated con- 
tour or for interior work, as there is no problem 
of throwing; plating will take place wherever a 
liquid can reach. Moreover, there is no trouble from 
built-up edges at corners or on threads. 

The process is so completely manageable that 
intricate valves and other products can be thor- 
oughly covered; parts subject to wear and abrasion 
can be continuously coated, and hardened far beyond 
the capacity of the parent metal; over-machined 
parts can be plated back to tolerance; and parts 
previously made of Monel or other corrosion-resist- 
ant metals can now be made of cast steel and plated 
to a thickness of 3 mils with important savings in 
cost and critical material. 

Process was developed originally as a means of 
lining tank cars to prevent iron pick-up when trans- 
porting various chemicals. Conventional method had 
been to paint with several coats of baked-on enamel 
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a process which is expensive, time-consuming, and 
which lasts only 3 to 5 years. 

An electroless nickel plating process has also been 
developed by Metal Processing Co, Inc, Cedar Grove, 
N J, under the name of Lustralloy. 

The current severe shortage of nickel lends par- 
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COMBUSTION CHAMBERS for GE, J47 turbojet engines are processed 
with Solaramic ceramic coatings in country’s first conveyorized mass 
production setup at Solar Aircraft Co, San Diego, Calif 
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ticular interest to a new process developed in Eng- 
land by the Dep’t of Scientific Research. This consists 
of the electrodeposition of a combination of 5% zinc 
and 95% iron on steel. The plate produces a hard, 
bright surface and bonds tightly to the base metal. 

Particularly interesting is the fact that the coating 
tends to fill in low spots to produce a smooth sur- 
face. This may be highly important if the coating 1s 
employed as a substitute for nickel as an undercoat 
for chromium plate. 

Speed of deposition is high; 0.001 in. per min, as 
against 0.001 in. per hr for nickel. For greater cor- 
rosion resistance, the percentage of zinc may be in- 
creased, but this produces a corresponding loss of 
brightness. A mixture of one-third zinc and two- 
thirds iron will produce a silvery matte appearance 


UNIFORMITY OF COATING applied by Kanigen process is shown 
by photomicrograhs at 250X of thread (right) and head slot (left) 
of ordinary screw 
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FULL-AUTOMATIC Udylite plating machine at Gerity-Michigan Corp 
handles automobile bumpers on special split-rail arrangement which 
permits some racks to transfer while others are submerged in plating 
solution 
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with a corrosion resistance approximately equal to 
that of ordinary galvanizing. 

Automation has made big strides in the electro- 
plating departments of many plants as the only prac- 
ticable means of obtaining lower costs, higher pro- 
duction, and uniform plating. Among the many ad- 
vantages of automatic plating machines may be 
counted a substantial reduction in the number of 
man-hr for any particular job; the reduction of re- 
jects from under- or over-plating; and a great saving 
in floor space over that required for still tanks. Mod- 
ern equipment is designed for easy installation and 
minimum maintenance, and many models incorpo- 
rate automatic loaders and unloaders to reduce ma- 
terial handling costs. 

Bissell Carpet Sweeper Co, Grand Rapids, Mich, 
for example, formerly had 18 to 20 employees in its 
plating dep’t, processing a large quantity of small 
parts by hand methods. With installation of a Udy- 
lite Automatic plater, only 5 or 6 people are needed, 
production has been substantially increased, and a 
much better plating job is being done 

Automotive parts are a big-volume item produced 
by Gerity-Michigan Corp, Adrian, Mich, and a lot of 
chromium plating is required. Still tanks simply 
would not give the production, so the company in- 
stalled an automatic Udylite machine. On a two-shift 
basis, it is saving 190 man-hr a week in direct labor, 
has cut down the time and labor needed for nickel 
buffing, produced a better and more uniform plate, 
and substantially reduced scrap losses 

Scovill Mfg Co, Waterbury, Conn, is one of the 
largest manufacturers in the world of brass and small 
metal items. The variety of its products is almost 
endless, and among them are snap fasteners which 
have to be copper plated. A Udylite barrel-plating 
installation for cyanide copper has been a big factor 
in getting out production in time. Not only are the 
results highly satisfactory, but the whole system is 
so rugged that it does not require constant care, and 
the control setup maintains efficiency at the peak 


CHROMIUM BARREL PLATING 


In the general plating field, it is often the small, 
rather than the large parts that cause the most trou- 
ble. Where large quantities of small parts must be 
plated, it is not economical to have workers rack 
them one at a time on plating racks, and often the 
parts cannot be plated satisfactorily in baskets. The 
plating barrel is often the answer, and while its use 
for zinc, copper, cadmium, and other common mate- 
rials is well understood, it is only recently that bar- 
rel plating of chromium has become practicable 
Results so far have been entirely satisfactory, and it 
seems reasonable to predict that the practice will 
find wider employment in the near future 

Ingersoll-Rand Co has installed a Unichrome 
chrome plating barrel to eliminate the tedious rack- 
ing of small parts. For small pins, % in. in diameter, 
3% in. long, large bulky racks were required, holding 
200 pieces, and each piece required a conforming 
anode. Racking time was 1% hr. With the barrel, 


the company plates 2000 pieces at a time in 7 hr, 
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giving an approximately 50% increase in production 
Racking time is only the time needed to pour the 
parts from a basket into the plating barrel. 
International Business Machines Corp has had 
similar results with barrel chrome plating, and agair. 
the savings have been effected mainly by elimination 
of racking time. Previous method was to string indi- 
vidual parts on copper wire, clean, and place in a 
manually operated chrome plating tank. With the 
present method, parts are cleaned in a wire basket, 
then poured into the plating barrel. For a drive gear, 
the original time was 0.314 hr per 100 pieces. The 
new method has reduced this 0.046 hr per 100, and 
with a yearly production of 400,000 pieces this rep- 
resents a clear saving of 1072 man-hr per year. A 
knock-off lever formerly required 0.300 hr per 100, 
now it takes only 0.013 hr. Production is 400,000 
pieces per year, sO saving is 1148 man hr per year 


ALUMINUM HARD COATING 

A new process for hard coating aluminum has 
been developed by Aluminum Co of America and is 
now being applied by Anodic, Inc, Bridgeport, Conn 
The hardened surface is usually about 0.002 in. thick 
and approximates the hardness of case-hardened or 
chrome-plated steel. It has high corrosion and abra- 
sion resistance, high dielectric strength, and a low 
coefficient of friction. In tests still in progress, hard- 
coated aluminum parts formed in the same dies used 
for similar steel parts have outworn their steel 
equivalents 3.5 million to 1 million cycles. 

The coating serves as an excellent bearing surface, 
requiring little, if any, lubrication, and its corrosion 
resistance is indicated by its ability to withstand 
5000 hr of standard salt-spray tests, as compared 
with 250 hr for the usual anodic finishes 

Known as the MHC process, it creates an amor- 
phous coat of aluminum oxide, as much as 100% 
harder than standard anodizing. A normal 0.002-in. 
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CONTINUOUS BARREL PLATING 
machine is a sure-fire cost reducer 
when thousands, or millions, of 
small parts must be plated with 
maximum economy 


coat builds up the surface by 0.001 in. on plain or 
undercut areas equally, and exact growth can be 
controlled to close limits. A thickness of 0.008 in. 
can be applied to build up over-machined areas 


CERAMIC COATINGS DEVELOPED 

Considerable interest has been expressed in the 
application of ceramic coatings to metal parts. Orig- 
inal applications were on jet engine parts, and Stew- 
art-Warner has found that coatings 0.001 to 0.002 in. 
thick will double the life of metal parts at jet heat, 
and that on some materials intergranular corrosion 
at temperatures of 1600 to 2100F is reduced to a 
minimum. One of the most important features of 
ceramic coatings is that they reduce the erosion and 
wastage of scarce, heat-resisting metals, such as 
nickel, cobalt, and columbium, and permit the sub- 
stitution of weaker alloys. Inconel parts in Stewart- 
Warner heat exchangers for aircraft de-icing sys- 
tems have had a life increase of 100% when coated 
with ceramics. 

Bettinger Corp, Waltham, Mass, has found similar 
economies in the production of jet-engine nozzle 
boxes, and foresees a tremendous future for the 
coatings in automobile parts, domestic heating sys- 
tems and furnaces, and in civilian and military air- 
craft parts. Life expectancy of coated steel parts at 
temperatures above 1500F is from 2 to 3 times that 
of uncoated metal. 

Solar Aircraft Co has also been working with 
ceramic coatings on jet engine parts, but has carried 
the idea a step farther by employing it on the furnacs 
fixtures employed in firing the engine parts. Such 
fixtures originally burned out in a relatively short 
time and constituted a major item of expense. Now 
they last 4 to 5 times as long and require recoating 
only about once every 3 months. The application has 
been so successful that it is now being employed on 
fixtures used in regular heat-treat operations 
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BATTERIES of optical comparators grouped in an inspection dep’t may soon be a 
thing of the past, Modern trend is to install them at the machines so errors can 


be caught immediately 


INSPECTION 


CAM INSPECTION device mounted on optical compara- 
tor permits accurate gaging of entire periphery of cam 
profile by projection on illuminated screen at high 
magnification 





Developments in the field of gaging and inspection 
over the past year have been largely in the direction 
of mechanization to increase production and elimi- 
nate human effort. Ordinary fixed gages have about 
reached their limits as far as increased individual 
accuracy is concerned, and air, electric, and elec- 
tronic gages, and optical comparators are becoming 
standard shop inspection tools. Where high-volume 
production is concerned, automatic sorters capable 
of segregating parts into a large number of different 
size categories are becoming increasingly popular. 

Commercial Controls Corp has successfully applied 
optical gaging to inspecting type and type-bar as- 
semblies. The operator who solders the type imme- 
diately inspects it to check the operation of the 
soldering jig. Errors are detected immediately and 
corrective action can be taken before a large num- 
ber of defective parts are produced. Formerly, the 
assembly could not be checked completely until the 
final assembly operation. Then, if incorrect, the en- 
tire machine would. have to be disassembled. By that 
time, there were probably a number of incorrect as- 
semblies already made. 

The inspection is performed on a Kodak Contour 
projector equipped with a special staging fixture de- 
signed and made by Optical Gaging Products, Inc. 
This is so contrived that the entire typebar assembly 
can be mounted quickly and positively, and each 
individual type bar brought into focus. The magni- 
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fied picture is projected on the machine screen in 
full-face and profile simultaneously for comparison 
with a chart gage. The company estimates that this 
equipment has produced savings as high as 25%, as 
compared with the former method. 

Inspection of irregular cam contours is always a 
difficult operation for even the most experienced 
operator using standard equipment. But one com- 
pany has overcome the problem and now checks them 
quickly and accurately with an optical comparator. 
Savings on this one application in the first year rep- 
resent many times the cost of the installation. 

The cam is mounted on an Optical Gaging Products 
staging fixture and rotated by hand. A glass reticle 
with the exact contour and tolerance lines is mounted 
on the opposite end of the work arbor. A hardened, 
spring-loaded ball follower working on the surface 
of the cam transmits exactly equal action to a circu- 
lar indicator. Reticle and indicator are projected on 
the comparator screen so every point along the work 
surface can he checked as the cam is rotated. 

In the Spindle Dep’t of Brown & Sharpe Mfg Co, 
Providence, a new B & S No. 955 electronic caliper 
with an electronic amplifier has replaced the stand- 
ard micrometer calipers for measuring the bearing 
diameters of spindles for grinders and screw ma- 
chines. Tolerances in ten-thousandths are measured 
accurately without removing the work from the 
bench. An adjustable back rest makes the caliper 
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ELECTRONIC CALIPER with electronic amplifier permits exact measure- 
ment of grinder spindles without moving work from bench. Labor 
saving amounts to about 25% 


self-centering on the work. The result is fast, posi- 
tive gaging with less operator fatigue, and a cost-of- 
labor saving of 25% has been achieved on the job. 

Special, small-diameter, thin saws and shears with 
tolerances of under 0.0003 in. are now measured in 
Brown & Sharpe’s cutter dep’t by an indicating 
bench micrometer, instead of a conventional microm- 
eter. Set without additional standards, and used as a 
comparator, variations in ten-thousandths over or 
under standard size are read directly from the dial 
gage. Constant measuring pressure provides the same 
load for repeated measurements, virtually eliminat- 
ing human error. Inspection is faster and easier. 

A ball bearing manufacturer has installed a Shef- 
field bearing race matching gage which permits ran- 
dom assembly of races and balls, as long as the size 
of one of the elements is known. The other two ele- 
ments are matched to the known element by means 
of the gage. Assembled bearings can thus be made 
from parts coming off the machines, instead of hav- 
ing to maintain large inventories of closely classified 
races and balls. Production is 500 races per hr. 

Automobile crankshafts require a multitude of 
inspection operations involving many gages and in- 
spectors. A prominent manufacturer of an 8-cyl en- 
gine has overcome this costly procedure by installing 
a Sheffield Precisionaire for checking 36 dimensions 
simultaneously. Because the job is not yet in produc- 
tion, actual cost savings are not available, but it is 
obvious that they will be substantial. 

Ultrasonic inspection, employed for a considerable 
time in locating defects in large masses of metal, is 
now being applied to the inspection of small-diam- 
eter tubing at Knolls Atomic Power Lab, General 
Electric Co. Thin-wall tubing, 1% in. in dia and over, 
is being checked for flaws with a special setup con- 
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TURBINE SHAFT and gear for jet engine has most critical dimensions 
checked in a single operation on this combination air and dial 
indicator gaging setup 


ELECTRONIC GAGES at Timken Roller Bearing Co permit grinder 
operator to center work on magnetic chuck within 0.000020-in. 
runout for critical internal jobs 


sisting of a Sperry Reflectoscope, a 1-megacycle, 1- 
in. quartz crystal, and a special work rotating device. 
A mass-spectrometer-type leak detector will locate 
minute leaks, and a bubble test will find larger ones, 
but neither is effective unless the flaw extends right 
through the tube wall. Ultrasonic inspection will 
detect flaws which go only partly through the wall. 
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SEVERAL OPERATIONS AT ONCE... Harris-Seybold uses a Surface 
Combustion oven furnace for operations requiring a temperature 
range from 600 to 2000 F. Flexible operation is secured through 
a modern gas-firing system 


HEAT - TREATING 


IRON LUNG ...General Metal Products, St. Louis, uses a Lindberg 
hydrogen-atmosphere furnace to heat-treat baskets of stampings 
made from Type 305 stainless 18-8. Full-muffle, gas-fired furnace 
looks like an “iron lung”, turns out parts bright and scale-free 
instead of oxidized black or dark green from disturbance of 


alloying elements 





Few heat-treating installations are purchased at the 
present time on the basis of a replacement formula 
Amortization studies may be made in some instances, 
but usually a direct replacement is a case of replac 
ing worn-out equipment or that which has become 
too expensive to maintain. 

Most sales of furnaces, etc, these past few years 
have come about from expansion in the use of heat- 
treating. A recent survey by American Machinist 
shows that almost twice as many shops planned to 
buy new heat-treating equipment for expansion pur- 
poses as they did for strictly replacement uses. 
This approximation held true across the board for 
small as well as large concerns. 

Widespread use of heat-treating is a direct conse- 
quence of the high usage of alloys in products and in 
tools and dies, and the growth of subcontracting. Of 
all plants replying to the AM survey, 64% now 
heat-treat metals—carbon and alloy steels, alumi- 
num and copper alloys, tool and die steels, and other 
materials. In plants with 1000 or more workers, 97% 
do heat-treating in their own shops, while of plants 
with 50 to 99 workers, 48% have facilities. 

Preferences for types of heat-treating equipment 
are not static. At the time of the AM survey, the 
kinds of furnaces actually installed had been chosen 
because of the types of work processed, the relative 
degree of batch vs continuous production, the influ- 
ence of other processing operations, and the avail- 
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ability and cost of fuels. You can stack up your own 
situation) against the “averages” by considering 
equipment preferences by size of plant. The follow- 
ing figures give the percentages of plants having 
specific types of furnaces: 





Type of Equipment No. of Workers in Plant 





50-99 100-499 500-999 1000 and over 
Controlled atmosphere 25% 41% 72% 93% 
Salt bath 21% 29% 54% 73% 
Direct fired 38% 55% 80% 92% 
Connection 14% 19% 46% 78% 
Flame hardening 9% 11% 25% 25% 
Induction heating 5% 14% 36% 66% 





In the same survey, however, plants were asked 
what types of furnaces they were thinking of buying. 
Among the large plants, there is a swing toward the 
controlled-atmosphere furnace, but the direct-fired 
type remains the most popular. 

There is another aspect of furnace buying that has 
come to the fore, especially in the smaller or me- 
dium-size plants. 

In these days of high costs, high taxes, and prob- 
lems with supervision and labor, the owner or mana- 
ger is more prone to think of his own convenience. 
When he cperated the shop two shifts, he frequently 
worked long hours to see that things kept going on 
the right track. Today, he would like to put in 8 hr 
and to get rid of the headaches of a second shift. 
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STABILITY ASSURED . . . Work slide bar for Jones & Lamson vertical- 
slide form grinder is removed from L & N Homocarb furnace with 
Microcarb control. Stability and freedom from distortion are 
important 


If his production line slows down, and he finds that 
the furnaces are in poor shape, he does not necessar- 
ily want to replace what he has on the basis of type 


for type or size for size. To get away from his trou- 
bles, he may decide to buy a furnace or furnaces 
with the capacity and operating cycle to turn out his 
requirements in 8 hr. If he is processing small to 
medium-size parts, he may choose a reciprocating, 
shaker-hearth or rotary-type furnace and place it 
directly in the production line. 

In buying furnaces, most people are primarily in- 
tersted in maintenance, service, and parts availabil- 
ity. They want to know if the vendor has a qualified 
service department and if he can make quick deliv- 
ery of repair parts. They prefer to do business with 
a concern that can provide good technical assistance 
after the furnace installation, as well as during the 
purchasing stage. 

First cost of equipment is not uppermost in the 
minds of most furnace buyers. They think in terms 
of instrumentation and control, accuracy in main- 
taining temperature, cleanliness of work, labor-sav- 
ing features and safety equipment. 

But what about some case examples of recent in- 
stallations that might spark a money-saving idea for 
your plant? Here are a number: 

Better heat-treatment, done entirely in your own 
plant, may be the answer to lower costs and better 
customer satisfaction. Consider the case of the Har- 
ris Division, Harris-Seybold Co. This concern had 
obsolete oil-fired furnaces capable of handling only 
60% of its work. There was some scrap loss, but loss 
from the same cause on subcontracted work was al- 
most 10 times as great 
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Job-lot production influenced the selection of batch 
type or intermittent production equipment. Two salt- 
bath furnaces—one for cyaniding and one for neutral 
hardening—were selected for parts not needing 
shrink fits, and two oven furnaces were chosen for 
pack carburizing, tempering, and drawing. Gas was 
selected as the cheapest fuel, except that one box 
furnace is electrically heated in case of gas shortages 
With this Surface Combustion equipment, Harris is 
handling all of its 1000 or so parts, and saves more 
than $3,000 per year. 


BATCH-HEATING APPLICATIONS 


Pot- and bell-type furnaces with atmosphere con- 
trol improve quality of modern products. W H Nich- 
ols Co carburizes AMS 6260 and 6274 aircraft gears 
to 0.025 to 0.040 in. case, free of carbide network in 
a Leeds & Northrup Homocarb furnace with Micro- 
carb atmosphere control set to 0.90%. Warner Ma- 
chine Products processed 800,000 lb of gears in four 
furnaces without loss, indicating the value of modern 
controls on heat-treating equipment 


STEAM ATMOSPHERE 


Steam atmospheres in Leeds & Northrup Homo 
furnaces are providing users with a variety of bene- 
ficial results. Union Twist Drill steam-treats HSS 
cutting tools and gains 20 to 25% longer life. Steel 
bolts tempered by Ring Screw Co, Detroit, have color 
uniformity and cleanliness, hence pickling time has 
been cut two-thirds and rejects eliminated. About 
75% of its cast die stocks, tap wrenches, and cutting 
tools are clean tempered and stress relieved in a 
steam atmosphere by the Butterfield Div, Union 
Twist Drill Co, and the Homo furnace paid for itself 
through lowered bluing costs alone. Bluing of postage 
meter parts replaced cadmium plating at Pitney- 
Bowes, giving the manufacturer’ closer-fitting, 
smoother-working parts and ones without any de- 
posits in shaft holes. 


SALT-BATH FURNACES GAIN WIDESPREAD ACCEPTANCE 


For quality control, and especially to avoid spoiled 
work, more than 4000 metal-products manufacturers 
have installed electric salt-bath furnaces. These fur- 
naces range in size up to 40 ft long, 20 ft deep, and 8 
ft wide, according to L B Rosseau, vice-pres, Ajax 
Electric Co. The average salt bath now in use has a 
connected load of 100 kw. 

In the past ten years, salt-bath furnace applica- 
tions that have become common are: 

1. Neutral hardening of steels—without oxidation 
or scaling, and without adding to or subtracting from 
the carbon content. 

2. Hardening of high-speed tools where tempera- 
tures as high as 2400 F are needed, but where sur- 
faces must remain clean and free of imperfection 

3. Cyaniding to impart a shallow, file-hard case in 
a relatively short time. 

4. Carburizing to add carbon uniformly to the 
steel’s surface. 

5. Interrupted quenching—austempering, mar- 
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tempering, and cyclic annealing. 

6. Solution heat-treating of non-ferrous metals, 
particularly aluminum and copper. 

7. Descaling and desanding with a minimum loss 
of the metal treated—well below 1% of 1%, compared 
to losses up to 4% in older processes. 

Even furnace manufacturers are not above buying 
a competitor’s product if it will save them money. 
General Electric, which produces furnaces, bought 
an Ajax liquid carburizer to heat-treat worm shafts 
for its domestic washer without distortion, thereby 
reducing final grinding time. Westinghouse threw 
out gas carburizers for the same reason, and with an 
Ajax liquid carburizer salt bath they do not have to 
lap compressor-valve plates. 

Many other heat-treating processes are susceptible 
to being done in salt baths with speed and economy. 
Jacobs Aircraft austempers engine liners to distor- 
tion within 0.07 in, permitting finish-machining be- 
fore hardening. Final grinding is now a minor opera- 
tion. Welding Fittings Corp anneals stainless fittings 
in an Ajax salt bath, after unsatisfactory experience 
with an electric muffle furnace, in respect to scaling 
and difficulties with temperature control from con- 
stant opening of the door. Work free from hard 
spots also helped the forming-press operator. Buick 
finds that it gets double the broach life on Dynaflow 
cams by broaching before austempering, instead of a 
former process of quenching and drawing to Rock- 
well C 28-32 before the machining step 


INDUCTION HEATING 


Production engineers continue to find many oppor- 
tunities for reducing costs through localized appli- 
cation of heat by induction-heating processes, Whitin 
Machine Works, for example, now hardens bottom 
twister rolls at the rate of 35 pcs per hr, using a 
50-kw GE installation. Heat is applied exactly where 


POWDER-IRON PARTS .. . 


needed on rolls up to 40 in. long, and the job is being 
handled ten times as fast as when the rolls were 
cyanided in a furnace. 

Similar results are being obtained in other plants. 
Utica Drop Forge hardens 350 wrenches per hr with 
a 20-kw GE induction heater, and tools last 10 times 
as long. Easy Washing Machine has cut the cost of 
hardening basket shafts by 48%, and five men have 
been transferred to other work. Reclaiming metal 
from rejected weather stripping is an odd but highly 
remunerative application of induction heating. At 
one time Sponge Rubber Products Co soaked the 
strips in solvent costing up to $5000 per month, and 
peeled off the rubber by hand. Now strips are passed 
through a coil, and the softened rubber is stripped 
by one man, not two. 

Much the same kind of job is reported by Allis- 
Chalmers. The Rapid Roller Co of Chicago, used to 
strip old rubber from lithograph rollers, using a 
lathe. Now an A-C induction heater, mounted on the 
lathe carriage, heats the metal in the roll and chars 
the bond with the rubber facing. A knife follows to 
slit the loosened rubber. 

Precise heat control is another reason for adopting 
induction heating. Illinois Engineering Co brazed 
inserts in valves with a gas torch. Extreme care was 
needed, because valve wall thickness was only 0.010 
in. Now continuous conveyor carries valve bodies 
and inserts past an Allis-Chalmers coil, and brazing 
is done at the rate of 350 pes per hr. Five joints on 
automotive fuel tanks are soft-soldered by Western 
Metal Specialty Co at a rate 233% faster than gas- 
torch soldering. The firm uses a five-station manually 
operated fixture set up in conjunction with a 20-kw 
Allis-Chalmers induction heater. 

Cessna Aircraft found that two Allis-Chalmers in- 
duction heaters paid for themselves in 18 months, 
doing a variety of brazing jobs on parts and tools, and 


Greater hardness and strength in shock-absorber pistons are secured by steam-atmosphere treat- 


ment at Houdaille Hershey, using an L & N Steam Homo furnace. Furnace load in special fixtures is shown at right 
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BETTER TOOL BRAZES... Kearney & Trecker uses an Allis-Chalmers 
10-kw induction heater to replace carbide tips in cutting tools. 
Uneven heating, as by gas torch, is avoided and breakage during 
cooling or in first use is minimized. Repaired tools cost about 60% 
the price of new ones 


cutting down on rejects from distortion by 80%. 

Selective-annealing the mouths of drawn shells for 
pots and pans before curling is another valuable use 
of induction heating. The kitchen-utensil manufac- 
turer, according to Allis-Chalmers, anneals up to 
350 pcs per hr with fewer rejects from distortion, 
oxidation, and scale, and the cost is only 0.2 cent per 
pan for operating costs. 

Localized application of heat by induction can 
save many operations for the user. Packing with clay, 
copper plating, and stripping of copper used for 
stop-off purposes are avoided when selective hard- 
ening of 130-odd carburized parts at Singer Sewing 
Machine. Hardening time has been reduced over 
60%. Two 20-kva Tocco units handle work on a con- 
tinuous production cycle. 

Saco-Lowell Shops went into a big modernization 
program, and one process that got a long look was 
heat-treating. For many years, cyanide-hardened 
textile spindle rolls required extra operations like 
one-at-a-time quench, soda wash, and annealing of 
the threaded end, plus straightening. By changing to 
a Westinghouse 50-kw, rf generator and induction- 
heating unit, placed right in the production line, the 
part is hardened only where required. Soon 65% of 
the rolls were within run-out tolerance, and the in- 
stallation should pay for itself in four years. 


CRITICAL JOBS 


Sometimes a manufacturer must produce a part to 
especially rigid specifications. Such a case was that 
of Gleason-Avery, Inc, Auburn, N Y, which got a 
contract to aluminum-braze two parts of greatly dif- 
ferent cross-sections to Air Force requirements. 
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HOT AND COLD AUTOMATICALLY Operator at Easy Washer 
inserts basket shaft in induction coil inside the quench ring. Shaft 
is locally induction-hardened and quenched by automatic cycle of 
GE Equipment 


Radio shielding of the joint must be acceptable after 
brazing. For eight months, the contractor attempted 
the job in a gas-muffle furnace with electronic con- 
trol, and then in an electric furnace with nonmodu- 
lating electronic control. Rejects ran about 40% from 
blowholes in the braze and overheating of the thin- 
ner member. The company purchased a Huppert 
bench-type electric furnace, after which rejects fell 
to zero and savings were at the rate of $1500 annual- 
ly. The furnace is equipped with an “Infitrol” and 
electronic controller, which work together to come 
up to and avoid overshooting the desired tem- 
perature. 


FLAME HARDENING STEPS OUT 


Considerable competition to induction hardening is 
now being offered by flame-hardening procedures 
In the automotive field, high-temperature flames are 
being used for selective surface hardening of parts 
ranging from small rocker arms to V-8 engine crank- 
shafts. Flamatic equipment, for example, is able to 
confine hardness to a specified area. Savings in floor- 
space and labor are achieved. Automatic work-han- 
dling fixtures speed up the rapid operating cycle. In 
one case, output of 7000 starter gears per day is re- 
ported. In mass-production operations, one can 
imagine the savings in floorspace, fuel, and equip- 
ment costs, to say nothing of cleaning and corrective 
operations. 

Flame-hardening equipment can be used for job- 
bing use too, The Flamatic equipment can be em- 
ployed for such work by using a variety of heating 
heads and work supports. 
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GEAR 
MEASURING WIRES 


The Van Keuren Gear Measuring System 
is generally accepted as the easiest and 
most accurate method of checking 
tooth thickness of gears, involute 
splines and involute serrations. Catalog 
and Handbook No. 35 contains com 
plete information and tables for gear 
measurements with wires 


GAGE BLOCKS e 


The conventional Rectangular Gage 
Block shown, .360 x 1.375", arca .50 
$q. inches, is designed for ordinary use 
the Solid Square Master Block, 114" x 
1144", area 1.56 sq. inches, is designed 
for many years’ service, and uncondi 
tionally guaranteed against wear in 
excess of .0001"' for 5 years. See Van 
Keuren Handbook for details 


WIRE TYPE 
PLUG GAGES 


Made in all sizes from .010’ to 1.000” 
diameter. Originated by Van Keuren 
Recommended materials 

High Speed Stecl, in sizes from .010” 
to .050°°; Chromium Alloy Tool Steel, 
in sizes from .051°° to 1.000’; Hard 
Chromium Plate, in sizes (016 to 
1.000°’; VK Carboloy, sizes from .016" 
to .500° 


OPTICAL FLATS > 


Ideal for all kinds of flatness tests, 


checking parallelism with elimination 
of temperature errors. New Van Keuren 
Light Wave Measuring Equipment in 
cludes double-surface fused quartz op 
tical flats and improved mopnochro 
matic light of proved superlative value 
and economy. See Van Keureh Hand 
book for complete information 





In the Van Keuren family of Precision Measuring Tools are included the world’s most 
accurate—tools for checking to hundred-thousandths and millionths of an inch. Whether 
gage blocks, optical flats, plug gages or measuring wires are required, all will incorporate 


Van Keuren quality. And no commercially practical measuring tools are available today 
for closer tolerance determination than those which are being regularly and currently 


produced by Von Keuren for everyday use in the metalworking industry. 


Should future precision standards demand even closer checking than is now practical, 
1919 metalworking can look with confidence to Van Keuren pioneering and leadership to 


develop and provide such measuring tools os may be required. 


a THE D4 eR co. 


173, WALTHAM STREET 











Leadership iu Precision Measurements 


LIGHT WAVED 
MICROMETER 


The Van Keuren Light Wove Microm 
eter, furnished in 0 to 1°, 0 to 2 

or 0" to 3°’ models, is ideal for measur 
ng plug gages or small precision parts 
It can be used at measuring pressures 
of from theoretical zero to 2'2 pounds 
It is not @ comparator and no gage 
block combinations are necded. To be 
used when you're after “that last 
hundred-thousandth” of an inch See 
Van Keuren Handbook for details 


@ microGaces 


Van Keuren Microgages have been pop 
ular for over twenty-five years because 
they provide a low cost means of s« 
curing accuracy in the shop to meet the 
demands of the inspection department 
These 74°' diameter gages are made to 
a tolerance 000012°° 000008" 
For standard sets, see Catalog No. 35 


THREAD 
MEASURING WIRES 


Available for every purpose—for worms 
splines, gears, standard and special 
screw threads. IIlustration shows .2574" 
diameter Flush Wires in a 29° worm 
having 2 threads per inch. For multiple 
start worms having lead angles greater 
than 5°, see VK screw thread tables in 
Handbook which gives Exact Best Size 
wire and exact measurement over the 
wires. VK Thread Measuring Wires ar 
standard everywhere 


CHROME CARBIDE 
TAPER INSERTS 


In addition to its regular line of 
tungsten carbide wire type plug gages 
from .016” to .500” diameter, The 
Van Keuren Co. now offers a new line 
of Chrome Carbide Taper Insert Plug 
Gages in the range from 500" to 
1.510” diameter. These lighter, longer 
wearing gages are available in Class 
Y, X and XX accuracies, and have a 
surtace finish of .5 RMS or better. 


The metalworking industry has come to look to Von Keuren aot only for precision 
measuring tools but also for the ways and means of applying them in the tool room and 
on the production line. Procedures developed by Van Keuren are in many cases standard 
shop practice today. We point specifically to gear measurement techniques, as applied 
regulorly in today’s gear-moking shops and departments, most of which are a pioneering 
contribution by Van Keuren. 


To make all this data and all the formulas required conveniently available, Van 
Keuren publishes its 224-page Catalog and Handbook containing material obtainable 
nowhere else under one cover—a Handbook of vitally important and usable information on 
Precision Measuring which is regularly revised and consistent with the most advanced 
practices and techniques in checking and measuring. 


The current 1952 Van Keusen Catalog and Handbook, No. 35, is available on request 
and includes complete details on the Van Keuren family of Precisior. Measuring Tools. 





Light Wave Equipment . . . Light Wave Micrometers . . . Gage Blocks . . Taper 
Insert Plug Gages . . . Wire Type Plug Gages .. . Measuring Wires . . . Thread 
Measuring Wires . . . Gear Measuring System . . . Shop Triangles . . . Carboloy 
Cemented Carbide Plug Gages . . . Carboloy Cemented Carbide Measuring Wires . . . 
Chrome Carbide Taper insert Plug Gages. 


WATERTOWN, MASS. 












FERAL 


Indicators — over 80 different models, 
ranges, sizes, graduations, styles — for 
every accuracy, space, and visibility re- 
quirement. Indicating Gages of all types 
including snap, hole, depth, caliper, etc., 
and special. 


DIAL INDICATORS AND GAGES 


















Federal Dimensionair: Greatest measuring 
range of any air gage — .003” with 2500 
to 1 magnification. Most modern air gage. 
Available in various applications and 
combinations with Electrical and Electronic 
gages. Send for new complete catalog. 


AIR GAGES 















Grinding operations automatically and 
consistently size controlled — with excep- 
tional accuracy. Also bare wire, insulated 
wire, glass tubing, steel rods, sheet, and 
similar continuous material is not only 
gaged in process but size-controlled by 
automatically adjusting the machine to 
compensate for variations out of tolerance. 


MACHINE CONTROL GAGES 














Call us in on the job when you start planning your gage require- 
ments. We have helped many plants solve their gaging problems 
and we can help you too. Let us know your requirements. Federal 
Products Corporation, 1211 Eddy Street, Providence 1, Rhode Island. 
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ee 2g in Gages 
for Dimensional Control 


Multiple dimensions inspected simultane- 
ously and quickly. (1) A single or individual 
light indicates at a glance if one or more 
dimensions are wrong. Or (2) separate 
lights identify incorrect dimensions and 
indicators show how much. 


PICTURE PANEL GAGES 


Invaluable for selective assembly methods 
of production. Parts are measured and 
sorted into any number of dimensional 
categories with great accuracy and speed. 
100% inspection without interfering with 
production schedules. Semi-automatic or 


hand fed. 


AUTOMATIC SORTING GAGES 


Federal can process engineer, design, and 
build complete sets of gages for any pro- 
duction job: Can often save money for you 
by modifying stock gages. Consult Federal 
before you process your next job. Save 
time and money and get better gages. 


ENGINEERING GAGE SERVICE 


_ Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 
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90mm shells, fully loaded, are final-checked 
on this world's largest jumbo automatic gage. 


Gages weighing tons check four, six or 
block bores simultaneously and 
selections of .0002, 


Automation in mass production calls for conveyors, machine tools 
and gaging machines of jumbo size to perform jumbo-size jobs. 

Cylinder blocks, crankshafts, camshafts, pistons, rings and pins; 
push rods, king pins, valve lifters; refrigerator pistons, valve plates 
and thrust rings; small arms ammunition and artillery shells; roller, 
pin and ball bearings; jet turbine shafts—these are a few typical 
jumbo jobs gaged by Sheffield jumbo gages. They indicate how 
Sheffield helps industry produce greater volume at lower cost— 
for a more profitable operation. 

“The world’s foremost authority on production gaging” is a 
distinction often conferred upon Sheffield by reason of the 
tremendous volume of such equipment, including jumbo gages, which 
Sheffield produces. 

Sheffield engineers would like to discuss your requirements 
in every field of gaging. Gage Division, The Sheffield 
Corporation, Dayton 1, Ohio, U.S.A. 


Principal auto makers use huge multi-column Pre- 
cisionaires for the simultaneous checking of as , 
many os 34 dimensions of @ eronkshaft. 


‘os 
ah Mee 
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Precisionaire Internalchek — 
checks holes .120” up to 1" in 
diameter—amplification 


10,000 or 20,000 to 1. 


N-6 Electronic Internalchek — 
checks 1.D."s from .250" to 12” 
—most widely used of all 
internal checkers. 


Tool Room Visual Gage —am- 
plifications 500, 1,000 and 
2,000 to 1—most versatile 
and foolproof comparator. 


Precisionaire Surface Finish 
Comparater—30 to 500 micro 
inches r.m.s.—now widely 
used on shelis. 


Electronic Height Gage—ver- 
tical range 18”, amplification 
1,000 to 1—new tooclroom 
surface plate accuracy. 


High Amplification Visual Gage 
— 5,000 and 10,000 to 1 om- 
plification—ideal for gage 


checking in the Teol Room.{ | | 


xX | 


ys WF YY 


Precisionaire Gage Biock Com- 
parater — 50,000 or 100,000 
to 1 amplification — quick, 
accurate check. 


Electronic Horizontal External- 
chek—12" capacity, 1,000/ 
2,000 te 1 amplification. 

it's new but proved. 


~diameters and P.D.'s up te 
14” —quick, accurate check- 
ing of cylindrical work. 


New Sheffield Alretest Indi- 
cater —repetitive readings from 
any direction—ask for @ 
demonstration. 


Electronic Leadchek— capacity 
36” between centers and up te 
10” die.—more in use than 
oll others of this capacity. 


Type TS Leadchek-capacity 18” 
in length, 8” in diometer~ 
checks lead of internal, ex- 
ternal and taper threads. 


wz se _ Sheffield corporation , DAYTON 1, OHIO, U.S.A. 


REPRESENTATIVES IN PRINCIPAL COUNTRIES: In Australia, the Sheffield Corporation of Australia Pty. Lid., 
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FOSSIL FUEL... 


Take a primeval forest bury it for millions of years—and you get coal . . . biggest, most 
versatile of all of America’s resources. 

For our ancestors it was the black food of fire—nothing more. Today it turns turbines, 
serves steel, fuels freights. Its by-products find their way into farming and 

pharmaceutics, paints and plastics, textiles and TNT. Coal is the keystone in the arch of a 


myriad of man-made industries. 


DIGGERS AND DREAMERS... 


Mechanization of mining has multiplied muscle power . . . made it possible for America’s miners 


to produce over two million tons of coal per day. 


And researchers have probed the dark secrets of the substance to bring to light a thousana 


things that affect the life, health and welfare of every person in America. 


AMERICA WORKS LIKE THAT.. 


Kach spark of genius kindles the interest of other men of skill and science. 
And, fanning the flame of progress, is America’s all-seeing, all-hearing and reporting 


Inter-Communications System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique contribution of the American business 
press ...a great group of specially edited magazines devoted to the 
specialized work areas of men who want to manage better, design better, manufacture better, 


research better, sell better, buy better. 


LET’S ANALYZE IT... 


The McGraw-Hill business publications are a part of this American Inter-Com System. 


As publishers, we know the consuming insistence of editors on analyzing, 
interpreting and reporting worthwhile ideas. 
As publishers, we know that advertisers use our business magazines to feature the products and 


services which they offer in the interest of increased efficiency, and lower production costs. 


As publishers, we know that people subscribe to our business publications to keep abreast of 
what’s new in their field and in industry as a whole. For the editorial pages tell “show’’ and 
the advertising pages tell “‘with what.” 

As publishers, we make the advertising pages of our business publications available for your 


communications with the people who make up your markets. 


McGRAW-HILL PUBLISHING COMPANY, INC. 


@ 330 WEST 42nd STREET, NEW YORK 36, N. Y. @ 


SQtageegaesereas BUSINESS 
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Prominent in the | Jet Engine Program — 














“PACKAGED PRECISION” 


NEEDS NO WIRES, 
HOSE, ELECTRONIC 
GEAR OR 








REQUEST NEW BULLETIN NO. 46 — 





Heat Treat Furnace Layout 


elylentf© .ord of a Series 


Carburizing furnace Ee) Second hardening furnace 
First hardening furnace  F Quench tank and elevator 
Quench tank and elevator © Wash and dry 
Wash and dry © Draw furnace 


Steady Production Flow ee 
Different Treating Cycles... 


ceeded through the next three fu . 

hardening and drawing. Another portion 

refining operation and is hardened and drawn. The 
rest of the production is hardened in the second fur- 
nace, drawn at high temperatures in the third, and by- 
passes the fourth. 


This is typical of the economies Holcroft produces for 
its clients. It's how one manufacturer found that Hol- 
croft furnaces—individually designed for the specific 
job—will produce large volume heat treating at a low- 
cost-per-heat-treated-piece. Holcroft & Company, 6545 
Epworth, Detroit 10, Michigan. 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
~ Offa, wee 


CHICAGO @ CLEVELAND 15 HOUSTON | CANADA EUROPE 
J. H. Brodley, A. A. Engelhardt Wallace F. Schott R. E. McArdle Walker Metal Products, Ltd $0.7 1M. 
4209 South Western Blvd 1900 Euclid Ave $724 Navigation Blvd Windser, Ontario Poris 8, Frome 
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free 
MANUFACTURERS’ 
LITERATURE 


Request copies 
on postcards following page 48 


R1 MEASURING EQUIPMENT—General 

Electric Co, Schenectady 5, NY. Re- 
vised 64-page catalog GEC-1016A contains i] 
lustrated data on 115 testing and measuring 
devices Applications, characteristics tables 


and prices included. 


R2 ELECTRODES— Air Reduction Sales 

Co, New York 17, NY. 50-page cata 
log 1318 (Form ADC 650) contains thumb- 
tab data on more than 30 different electrodes, 
described as to chemical analysis, procedure 
for welding, and application. Selection, me- 
chanical properties, testing, and AWS-ASTM 
specifications included 


R3 CONTROL, INSTRUMENTS Min 

neapolis-Honeywell Regulator Co 
Brown Inatrumenta Div, Philadelphia, Pa 
56-page illustrated catalog 1530 describes all 
types of Electronik instruments used to meas 
ure and control a multiplicity of process vari 


ables 


R4 THREAD GAGES Detroit Tap & 

Tool Co, Detroit, Mich. 20-page bulletin 
SG-52 lists prices of thread plug, thread ring, 
and thread setting plug gages for machine 
screw and fractional sizes. Tolerance tables 
and ordering information included 


R5 HARD-F ACING~—-Mir-O-Col Alloy Co, 

Los Angelea 31, Calif. 52-page illus- 
trated brochure presents comprehensive study 
of process, applications, recommendations of 
pecific rods for a thousand individual pieces 
of equipment subject to impact and abrasion 


R6 CONTROI INSTRUMENTS~—Bristol 

Co, Waterbury ) Conn Illustrated 
catalog P1255 cover instruments for fur 
naces, ovens, dryers, and kiln features po- 
tentiometer and millivoltmeter pyrometer con- 
trollers, recorders and indicators Includes 
diagrams of arrangements and dimension 
sketches 


R7 HARD-SURFACING Lincoln Elec 

tric Co, Cleveland 17, Ohio. 20-page 
Weldirectory 466 contains general discussion, 
tabled guides illustrated applications, and 


section on fluxe 


R8 GAGES Minneapolia-Honeywell Reg 

ulator Co, Philadelphia 44, Pa. 32- 
page catalog 7001 describes types of pressure 
and vacuum units used to measure vacuums as 
great as 10-11 mm of mercury and pressures 
as high as 150,000 psi. Data presented tn 
tabular form 


Rg? INDICATING RECORDERS AND 

CONTROLLERS Leeda & Northrup 
Co, Philadelphia, Pa. 40-page revised catalog 
ND44(1) provides detailed, illustrated data on 
Micromax Model S instruments for measure 
ment and control 


R10 TORCHES AND CUTTING EQUIP 
MENT -Weldit, Inc, Detroit, Mich 


28-page catalog illustrates complete line 


R11 HEAT-TREATING FURNACES 
Despatch Oven Co, Minneapolis, 
Minn. 12-page illustrated bulletin on recirculat- 
ing units. Variety of applications pictured, 
performance records included, and detailed 
specificatiors for pot type, batch and conveyor 


models. 


R12 ALLOYS AND FLUXES All-State 
( White Pl 


Welding \lloya 0, laina, 
N) Folder covers application of 11 alloys 
including silver solder, and fluxes, and gal- 
vanizing powder for gas welding, brazing, 
soldering, and tinning all commercial metals 
Technical instructions and applications cov 


ered 
R13 ARC-WELDING ACCESSORIES 


Westinghouse Electric Corp, Pitte- 
burgh, l’a. 12-page booklet B-5451 illustrates 
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Yes, the Ransburg story of cutting painting costs to a frac- 
tion of the cost of other methods does sound good. It is good! 


On most factory production lines, the Ransburg electro- 
coating processes will provide 2 to 4 times more parts per 
gallon of paint— automatically —with one operator doing the 
work of many. 

That's because the Ransburg No. 2 
Process is the most efficient spray 
coating process ever developed for 
industry's use. 


If you are a manufacturer of painted products, and if your 
work volume warrants conveyorized painting, we'd like to tell 
you more about the production efficiency of the RANSBURG 
No. 2 PROCESS as it applies to YOUR production. Too, we'd 
like to show you typical examples of customers’ production 
lines where the Ransburg No. 2 Process is setting new quality 
standards . . . increasing production .. . and at the same time, 
saving manpower, money and materials. 


RANSEURG Write for literature, or send for “Miracles In Painting” 


—our new 16mm. sound and color movie which shows 


on-the-job examples of Ransburg Processes at work in 
industrial plants all over the nation. 


INDIANAPOLIS 7, INDIANA 
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Dts the Finish 
that Counts 


COMPOUNDS 
AND CHIPS ARE MADE TO GIVE YOU 
THE PROPER FINISH ECONOMICALLY 


There are other brands of materials that resemble Roto 
Finish chips and compounds . . . but only Roto-Finish 
chips and compounds give you the extra advantage 
of continuous research by the company who originated 
the Roto-Finish processes. Roto-Finish chips and com 
pounds are carefully manufactured so you obtain the 
best results on your specific job. Vo obtain the best 
results at the lowest cost . insist on ROTO-FINISH 
chips and compounds, 


SAVES MAN HOURS AND MONEY by 
eliminating hand finishing. 


GIVES ABSOLUTE UNIFORMITY...in any quantity. 


MAINTAINS PRECISION TOLERANCES. 
CUTS FINISHING costs as much as 80°;. 
LOWERS INITIAL and MAINTENANCE costs. 


(x00 COMPANY 
associated with The Sturgis Products Co. Wy, P. O. Box 988 — 
Phone 32-5578 


3723 MILHAM ROAD, KALAMAZOO, MICH. 





FOREIGN REPRESENTATIVES: CANADA — Windsor — Roto-Finish Canada Limited » 
ENGLAND — London — Roto-Finish Limited — 39 Park Street — Mayfair * AUSTRALIA 
—— Melbourne — A. Flavell Pty, Ltd. * HOLLAND — Delft-—N, V. Roto-Finish Mactschappij 
— Rotterdamse —- WEG 370A * AUSTRIA, GERMANY, SWITZERLAND — Frankfurt aM. 
= Metaligeselicchaft A.G,, Germany + ITALY — Milan —- Societa Roto-Finish a RL. — 
| Sesto S. Giovanni — Viale E. Marelli 31 * FRANCE — Paris — Sociote Roto-Finish, 70 
[fue de la Repyblique-Puteaux (Seine) * BRAZIL — Rio de Janeiro — Commercial E. 
Industrial de Formos Werco, tds. 
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ecial applicatior r 
R14 CALROD HEAT! 

tric Co, henect 
bulletin GEA-5566 contair 
n applications of bu 
heating surface 


ating’ liquid 


CHILLING UNI 


cta Ce 


heat 
( 


15 


tabiization, part 
illustrated and pe 


R16 RESISTANCI 
Metal, Inc, M 
bulletin RW-la contains 
Ampco-Weld line. Refer 
wive physical propert 


hes 
b re on alloy 


pecification data 


sAME CUTTING—Natio 
ee coe ee ee 


ing Equipme 
Calif 9-page brochure 
data on process; pr ides inf 


he 


tion of fuel gas, cutting ti and t 
R18 TEMPERATURE RECORDER—T/ 

Foxboro Co, Foxboro, Maaa. 20-page 
bulletin 447 contatr construction detal ar 
information on t f 
ments Includes 


tallation data 


R19 WELSING ao ar oey ; 


mith Cor; 
Wis. 16-page catalog f complete 
able by package-buying method 
R20 TOOL & DIE SALVAGE WELDING 
Eutectic Weld Alloys Cor; 
Flushing, NY. 64-page illustrated manual cor 
tain extensive inf i 
particularly as related 


die 


R21 DIAL oe 


taataburg 

bulletin 5 cover line 

pecifications. Set Mast 

ing described 

R22 CALROD HEATEI 
ce Co, Schenectady 
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R25 TEMPERATURE AN 
riviTY CONTROLLI 
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The New 
Size 00 
with Centering- 


Size Dis @ BOre Gages 


Range V4"to 4” 8 Sizes cover range Tells more, more easily, than 
V4" to 12%” ordinary plug gages 


(with extensions to 16”) Extremely light in weight. 
Standard, Vertical and Single End: Sizes over 1.510 


Cc: Double End: Sizes under 1.510 


Dial Indicators 


Consistently accurate. Shockproof. A 
wide range of sizes and graduations, 
including Long Range, 90 Degree, Long 


Stem and Decimatic models. es 
Choice of Many as 


Pat. Appl. For 














Your 


Dializers 


An economical, effective means for converting 
AGD Adjustable Limit Snap Gages (Models A, 
B or C) to Dial Snap Gages. Easily installed 


or transferred from one frame to another. 


Dial Thaiustabe Limit 

Snap Gages pee Lae 

Comparator (shown here Snap Gages 
with optional stand), ; AGD designs in both 


Encased and Decimatic regular and midget 
Types ca models. 


Stock sizes cover range 


0” to 8” 


Larger sizes available 

















STANDARD GAGE CO. Inc. Poughkeepsie, N.Y. 
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Surface finish control 
can reduce 


your machining costs 


ROPER surface finish control may 

well yield big savings in your | | cost or rmisnino 
plant by reducing production costs, | | suerace soucnness 
increasing production rates, and ! ! 


improving product performance. 


The chart shows how finishing 
affects the cost of machined parts. 
For example, if the surface finish is 
specified as 125 microinches and 
you are overfinishing to 32 micro- 
inches because of lack of proper gag- 
ing equipment, your finishing cost can be twice as much as 
necessary. To eliminate costly overfinishing, actual checks of 
machined surfaces should be made in the shop to be sure that 
specified values are met but not exceeded. 


With surface finish control you can eliminate unnecessary 
operations and operate more efficiently. It helps you improve 
your products, since surface finish affects many factors in 
performance, such as break-in time, wear, heat transfer, 
lubrication, etc. 


Anew method of Surface Finish Control 


HERE is now a simple method of 

measuring surface roughness on 
the production line so that the benefits 
of surface finish control can be realized. 
The Brush SurFINDICATOR® is a port- 
able inspection tool... easy-to-use. . . 
accurate. This new instrument makes 
surface roughness measurement a 
practical shop operation. 

*Trade Mark 


J Get the complete story—get your copy of this new 
cans aniven 0 booklet on Surface Finish Control. It offers you 
the key to reduced machining coasts, more effi- 
cient use of equipment, and improved products 
Write Brush Electronics Company, Dept. /-11 4, 
ib 3405 Perkins Avenue, Cleveland 14, Ohio 


pens ron ee 


’ ’ ‘ wr ‘ . 
BRUSH ELECTRONICS | COMPANY 
} formerly 
The Brush Development Co 
Brush Electronics Company 
is an operating unit of 
Clevite Corporation, 


IND TRIAL AND RESE 
PIEZO-ELECTRIC MATERIAL 


MAGNET 
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standard gages. Additional data ine 
listing W, X, and Y tolerances f 
to and including 14% in 


R29 MEASURING SURFACE PLAT 

NESS—Crane Packing Co, Chicayg 
1%, 1U. 6-page bulletin illustrates and describes 
light-band reading with Lampmaste mon 
chromatic light and optical] flats. Deta 
terpretations and instructions 


R30 SILVER BRAZING PREFOKMS 

Lucaa-Milhaupt Engineering Ce. 
Cudahy, Wis. 10-page illustrated bulletin 562 
1A includes tabulated data on alloys, preforn 
specifications, typical parts, and ring weigh 
calculating chart 


R31 FINISHING SYSTEMS— incinnats 

Cleaning & Finishing Machinery Ce 
Cincinnati, Ohio. 16-page illustrated catalog 
covers integral and unitized systems. Applica 
tions and processes are outlined, as well as 
installation case histories. Request on con 
pany letterhead 


R32 STEAM JET CLEANER Living 

stone Engrg Co, Worcester, Maas. 6 
page illustrated bulletin 70 describes Standard 
model with high pressure dry steam for al!! 
indoor cleaning jobs. Also covers the Hydra 
jet cleaner for wash deck cleaning of heavy 
equipment. 


R33 AMERICAN WELDING SOCIETY 
29 Weat 39th St, New York, NY 
16-page brochure explains scope and objec 
tives. List of available publications, codes 
standards, and specifications included. 


R34 WELDING ROD Wall-Colmonoy 

Corp, Detroit 8, Mich. 4-page illus 
trated folder Form 102 describes properties 
applications and typical uses of Colmonoy N 
1 hard facing welding rod. 48 typical process« 
parts are listed 


R35 GAGE BLOCKS— Webber Gage ¢ 
11, Ohio. 32-page catalog 


Cleveland 
provides information on physical charac 
teristics, accessory use, care of block how 


to measure angles, ete 


R36 RESISTANCE WELDING Re 

ance Welder Manufacturer Associ 
tion, Philadelphia 3, Pa. Bulletin 17 is a cor 
plete bibliography of published technica! artick 
on all phases during past few yea =} 
direct to manufacturer 


R37 GAGE BLOCKS Hommel Works 
Mannheim, Germany Bulletin pre- 
sents illustrated information on _ blocks in 
lengths up te 120 in., and combinations up t 
480 in. Data sheets available on parall 
blocks with round cross-section, and adjustabl« 
parallels for measuring bores and toleranc« 


R38 WELDING HEADS Sciaky Bre 
Inc, Chicago, Ill. Bulletin 307-10 
covers rotating upper stitch head, which fits 


any electric resistance welder, to produce ge 
tight seams of overlapping spot welds. 


R39 METAL WELDING—Arco 
Philadelphia, Pa 18-page 
provides index and guide to bulletin 
and articles on methods and practice 
cludes chart with data on 56 electrode 


R40 ELECTROFORMING—-BHone vg 
Corp, Glendale 4, Calif. 6-page boot 

let gives informative data on advantage 

plications, and facilitic 

R41 ARC WELDING—Hobart Brothers 
Co. Troy, Ohio 40-page booklet 

lustrates uses in 18 industries for productior 

maintenance, and repair. Line of welders, elec 


trodes, accessories described 


DIAL INDICATORS—Taylor 
R42 ; ‘ ) ie: fe 


atrument Companies, Rocheater 
24-page bulletin 98214 illustrates and de 
scribes units for temperature pressure and 
load applications Data on features, dials, 
scales, and different types of actuatior 


R43 ROLLER HEARTH FURNACES 

Surface Combuation Corp, Toledo 1 
Ohio. 4-page bulletin SC-160 illustrates con 
trolled atmosphere, direct-fired, and convec 
tion-heated units. Typical applications in fer 
rous and non-ferrous fields included 
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Modernizing for Profits? 
VAPOR BLAST 


> Liquid Honing*® 


RECORDS LIKE THESE> 


were made in Toolrooms and 
Production Operations like YOURS: 


Cutting Tools 
VB LIQUID HONED 


© Used 7 to 9 hours — instead of 
former 20 min. to 2 hours! 


© Cut 7 to 8 times longer! 
(Aircraft Manufacturer) 

© Ran 200% longer! 
(Control Manufacturer) 


Hobs 
VB LIQUID HONED 


© Ran 8 hours instead of former 
2 hours (Watch Manufactures} 


* Delivered 5,000 Pieces — formerly 
600 pieces (Clock Pinions) 


§ liquid Honing” 


You can easily pay for modern VB 
LIQUID HONING in savings alone— 
in toolroom or production operations 
— or work in any kind of metal! 


Here are some of the advantages you 
can expect with VB LIQUID HON 
ING: 
© Greatly increased tool life * 
Greately reduced finishing costs 
© Improved tool performance * 
Simplified tool maintenance. 
Use LIQUID HONING for quick 
feather burr removal after grinding - 
more efficient chip flow — better lubri 
cation — reduction in stress concen 
tration with less fatigue or chipping 
of cutting edges — on cutters, drills 
taps, broaches. The results in tools, 


*'*VAPOR BLAST s a trademark 
**LIQUID HONING” is o trademark 


“VAPOR BLAST 


dies, molds will amaze you, too 
Sufficiently to inspire a quick decision 
to add VB LIQUID HONING to your 
toolroom or production line — for 
modernizing your operation to greater 
profit 





VAPOR BLAST LIQUID HONING Cabin- 
ets are self-contained, easily installed. 
Adaptable also to automatic process- 
ing with conveyors, turntables, and 
tumbling barrels. Available in small 
toolroom models and larger standard 
or custom-built units to fit your needs 
Shown is Model 3030, Type B20, 30” 


x 30” Liquid Honing Machine 


! 
Clip this coupon | 
for PROOF... 


Forming Tools 
VB LIQUID HONED 


* 10,000 pieces instead of 


2,500 before tinding ( 
~ nt 9 ing (Forging 


VB LIQUID HONED 


@ Cold Header Dies — Produced 
72,000 bolts without filling up. 
(Bolt Manufacturer) 


®@ Forge Hommer Dies — Ran 4 
times longer before repairs 
(Forging Manufacturer) 

(*Nomes ond details upon request) 


VAPOR BLAST MFG. CO. 
3021-K W. Atkinson Ave., Milwaukee 16, Wis 


1 We ore sending you a port for FREE DEMONSTRAT 
avid Honing and analysis — without obligation 


MFG. CO. 


MILWAUKEE 16, WIS. 
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PRECISION 


is based on 
HERMAN STONE 


GRANITE 
SURFACE PLATES 


YOU know that precision makes mass pro Precision is made profitable by reducing 

duction possible—and profitable rejects as much as 80% . . . by increasing 
productive output ... by cutting losses 

WE know that a Herman Stone pink due to spoiled materials. 

granite surface plate makes precision pos 


We'll be glad to prove all this, right in 
your own plant, without any obligation to 
Precision is made possible by freedom you. Just write today for full information 
from rust, warp and corrosion . by non about our free trial-test offer. It will cost 
abrasive, non-magnetic and temperature just two minutes to take this first step to 
resistant characteristics ward lower quality control costs—do it now! 


sible—and profitable 


* NON-MAGNETIC 


* WILL NOT RUST 
OR WARP 


& NON-ABRASIVE 


wSIZES FROM 8” x 12” 
TO 12° x 20’ 


Vhe termes Steve Co. 


324 Harries Bldg. © DAYTON 2, OHIO ® FUlton 2731 














rHE KING 
PORTABLE 
BRINELL 


HARDNESS TESTERS for ALL Bri- 
nell Testing. Particularly adapted for 
use on Castings and Forgings. 


Puts an actual load of 3000kg or a 10mm ball 
Throat, 4° deep 

Gap, 10° high 

Weight, 26 Ibs 

Can be used in any position—even upside 
down 

Equally accurate as portable or stationary 
equipment 

Test head removable for testing larger pieces 
beyond the capacity of the standard base 


ANDREW KING 


Box 606K, Ardmore, Pa. 

















Inspection, Heat-Treating; 
Joining, Finishing 


A bibliography of recent AM articles, 
particulariy those concerning replace 
ment and modernization 


Tricky Techniques Help Resistance Welders—Jan 
9, ‘50, p96 

Electrodeposited Coating for Material—Jan 9, 
‘50, pl47 

High-Current Gun Welds Without Distorting Thin 
Metal—Jan 9, ‘50, p152 

Production Induction Unit Hardens Parts At Travel 
Rate 6-in. per sec—Jan 9, ‘50, pil54 

How to Work Clad Materials—Feb 6, ‘50, p89 

Diamond Abrasives Finish Huge Molds—Apr 3 
‘50, pl24 

Air Gages Aid Quality Production—Apr 17, ‘50, 
p73 

How To Get Larger Profits Out of Resistance 
Welding Equipment—Apr 17, ‘50, p82 

Tooled Conveyor Speeds Line Assembly—May 1 
‘50 p78 

Quality Control System Boosts Performance 
May 1, ‘50, p96 

Which Power Source For Plating—June 12, ‘50 
p90 

How To Cut Heat-Treat Costs—July 24, ‘50 
p34 

Air Power Saves Assembly Time—Aug 7, ‘50 
p89 

Indexing Fixture Applied to Spotwelding—Aug 
21, ‘50, pllo 

Carbon Restoration Overcomes Soft Skin On Parts 

Aug 21, ‘50, pill 

Assembly Fixture Makes Fastening Faster—Aug 
21, ‘50, p20 

Electronic Gages Solve Various Problems—Sept 
18, ‘50, p95 

New Process Checks Hardness Electronically 
Sept 18, ‘50, pll8 

Good Carburizing Practice—Oct 16, ‘50, pl3! 
Part |; Oct 30, ‘50, p90 Part I1; Nov 27, ‘50 
pl04 Part lil; Dec 11, ‘50, pl38 Part IV; Dec 
25, ‘50, p89 Part V; Jan 8, ‘51, p95 Part VI 
Feb 5, ‘51, pl28 Part Vil; Feb 19, ‘51, p138 
Part Vill; Mar 5, ‘51, pl06 Part IX; Mar 19 
‘51, p138 Part X; Apr 2, ‘51, p92 Part XI; Apr 
16, ‘51, pl40, Part XII 

Plating-Room Layout Cuts Power Losses—Oct 
16, ‘50, pl35 

Templets Locate End-Welded Studs—Oct 16, ‘50 
pl42 

Universal Locator Sets Up Aircraft Fixtures—Nov 
27, ‘50, pl25 

Steam Sprays Paint—Dec 25, ‘50, pll0 

Modernized Heat-Treat Unit Improves Quality 
Cuts Costs—Jan 8, ‘51, p% 

Targeting Fixture Boosts Casting Output—Jan 8 
51, pla 

‘Decarb’’ On Screw Products Yields to Con 
trolled Atmosphere—Feb 19, ‘51, pl42 

Silver Brazing Eases Shotgun Wedding—Feb 19 
‘51, pl64 

Refining Methods Save 45%—Mar 5 51, pllo 

Time To Inspect Bore Alignment Cut 98% —Mar 
19, ‘51, pl42 

Is Furnace Brazing Just As Good—Apr 2, ‘51 
p98 

Know Your Measuring Tools—Apr 2, ‘51, pl0l 

Spotwelds at Once Electronically—Apr 2 51 
pig 

How To Make Quality Control Work—Apr 30 
‘51, p99 

How To Assemble And Grind Fine Wire Brushes 
May 28, ‘51, p89 

Acid Pickle Doubles Tool Life on Cl—June 11 
‘51, pl40 

Induction Solders To Size—June 25, ‘51, pl02 

Induction Furnaces Reduce Die-Casting Rejects 
July 9, ‘51, pl36 

Stamped Circuits Take Perspiring Out Of Wiring 

July 9, ‘51, pl42 

Induction Heater Maintenance Manual—Aug 6 

"51, pli3 
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Trode-Mark 


« 


: Mini HELIARC wwe 


iS WATER-COOLED 


for Efficient inert gas welding 
at LOW COST 


You can mak high quality eld quick] ind The HW-10 was designed so that the water passage 
easily, in stainless, aluminum, east iron, HAstencoy and are accessible and easily cleaned, 
Mievimer alloys—practically all commercial metal klectrodes are easily adjusted on the HW-LO. A 
at lower cost with the 300 amp Hinisvne THW-10 quarter turn of the torch cap release the electro 

iter-cooled torch adjustment or replacement. You need no wrenel 

You ll tind that the improved water-cooling system other tools. In addition, eleetrode stub loss is reduced 
issures cooler and more effective operation even when hy placing the water-cooled electrode holder much 
the torch is used continuously at the full rated capa closer to the are 
it The cooling water flows through the power cable \re you getting the best possible results from yo 
and torch body down to the water jacket and gas cup present welding apparatus? Deve lopments in the 
The return flow follows the same route in reverse gas welding field have been so great and have « 
All exterior “plumbing” has been eliminated allowing rapidly that torches over four or five 


more maneuverability and preventing leakage due to now obsolete. Be sure that you have the 
accidental damage. Water cooling make livhtweight duction at the lowest cost. Modernize 

torch construction: possible, and because the power imp. Heuiare welding torch 

cable is also water-cooled, it too, is lightweight and Yourlocal Lino representative would be happy tog 
you more detailed information on the Hetoake PW 


easy to handle. 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon ¢ orporation 


General Office: [ig New York 17, N.4 


In Canada: Dominion Oxycen Company, Limrrep, Toronto 
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be) nothing like “q\ 


complete “Package” 


PAINT FINISHING SYSTEM 


Check YOUR 


needs with Peters-Dalton 


where more than 20 years of Finishing 


System 


leadership and experience are 


backed by expert engineering and design 


Why 


“pick” and “choose” 


components 


separately? P-D will install a complete, 
continuous Paint Finishing System that is 
tops in efficiency and economy because 
it is planned, engineered and produced 
step-by-step for you and you only 

Peters-Dalton engineers lay out the com- 
plete system to meet whatever require- 


me 
Finishing Systems for Enamel 
or Varnish—including Metal 
Rust-Proofing 
Hydro Whirl Spray Booths 


Cc omplete 
Lacquer, Paint 


Cleaning and Equipment 
Dry-Off Ovens 
Filtered Air 


Baking 


Systems Drying 
Ovens Overspray Re 
Hydro-Whirl Dust Col- 


lecting Systems and Other Units of Special 


Supply 
and ond 
claiming Systems 


Production Equipment 


nts and space limitations necessary in 


your plant. 


Ilustrated in the “Package” is a complete 
P-D Paint Finishing System which handles 
700 electric food mixers hourly so com- 
pact that it requires but two 20’ x 20’ bays 

It consists of a 6-stage cleaning and 
rustproofing machine with automatic charg- 
ing and automatic centrifugal chemical re- 
clamation devices . @ separate moisture 
dry-off oven necessary cooling space 

a completely enclosed spray operation 
with conditioned air supply supply equip- 
ment on the floor adjacent to overhead bake 
ovens bake oven heaters underneath 
ovens . material flows from bake ovens 
to assembly and packaging in next bay 


A P-D installation means one responsibility 


for 


final, satisfactory results—means the 


performance of a Finishing System that 
you can rely upon for smooth, efficient, 
integrated operation and high quality 
work at lowest possible costs. 


 Hydro-Whirl Paint Spray Booths BI 


a) Orying and Bak 


vd ’ 


1q Ovens ® Hydro-W 


Wet Blasting Permits Chrome On Aluminum 
20, ‘51, pl20 

When & How To Use 
3, ‘51, plé6 

induction Flame Hardening Simplified—Sept 17 
‘51, pl36 

How Chrysler Builds Quality—Sept 17, ‘51, pl43 

Spotwelder Doubles As Hot Upsetter—Oct 1, ‘51 
pl34 

Continuous Production Assured With Batch Fur 
naces—Oct 1, ‘51, pl37 

Heat Treatment Inside Out—Oct |, ‘51, pl44 

How Metallurgical Control Solves Shop Problem 

Oct 1, ‘51, pl45 

Semi-Automatic Welding Builds Tank Cars Faster 
—Oct 1, ‘51, pi70 

How To Inspect Screwthread Elements—Oct 15 
‘51, pl37 

Quality Control Charts Boost 
formance—Oct 15, ‘51, pl54 

Know Your Inspection Tools—Nov 12, ‘5!, pl47 

Hot Air “Welds” Plastics—Nov 12, ‘51, pl64 

How To Assure Screwthread Assemble-Ability—Dec 
24, ‘51, plog 

Special Machine Winds Coils To Shape 
“51, pl20 

How Flame and Induction Heating Work 
"52, pl22 

The Right Gage At The Right Time—Jan 7, ‘52 
pl44 

Timed Press Tools Make and Assemble 
Parts—Feb 4, ‘52, p95 

Increase Machine Capacity With Control 
—Feb 18, ‘52, pl3! 

Special Dip Routine Bans Weekend Rust 
"52, pl43 

Pushbuttons Operate Welder—fFeb 18, ‘52, p146 

Induction Brazes Squirrel Cage—Mar 17, ‘52, p124 

Master Fixtures Master Assembly Troubles—Mar 
1, ‘52, p92 

Many-Qualified Welders 

Mar 31, ‘52, p94 

How Sperry Harnesses The 
pl43 

X-Ray Perfect—Apr 14, ‘52, p155 

Recording Voltmeter Checks Weld Quality Apr 
14, ‘52, p158 

Peroxide Tanks Pose Welding Problems—Apr 14 
‘52, pl73 

Conveyors and Convenience 
Costs—May 12, ‘52, pl36 

How To Electro-Polish Stainless 
‘52, pl40 

Fiame Hardening Mechanite 
‘52, pl6s 

How To Weld Titanium—May 26, ‘52, p93 

Welding Study Titanium And Titanium-Alloy 
Sheets—May 26, ‘52, p98 

Sandwich Structures Are Simple—-May 26 52 
pis 

Tanks Roll On Welded Wheels—June 23, ‘52, p107 

How Ford Extends Automaticity To Engine Han 
dling—June 23, ‘52, pll3 

How To Apply Metal To Glass and 
July 7, ‘52, pl47 

Ceramics Shield Stainless For Jets 
p99 

Ceramics Make Furnace 
July 21, ‘52, plo} 

Optical Comparators Simplify Inspection Of Turbin« 
Buckets—Aug 4, ‘52, p104 

Picture Prints Speed Assembly 

Air May Solve Your Gaging Problem 
p103 

How To Cool Oil-Quench Tanks 

Sigma Welding Stars on 3 New Jobs 
p109 

Automatic Welding Makes Eyebolts Faster 
—Aug 18, ‘52, p127 

Sonic Tester Checks Bonding of Honeycomb—Sept 
1, ‘52, pllé 

How We Weld Titanium—Oct 13, ‘52, p123 

How To Maintain Heat-Treating Equipment—Oct 
13, ‘52, p135 

Regrind And Break-In Blasted From Chrome-Plated 
Tools—Oct 13, ‘52, p158 

Line Welding Speeds New Armored Hulls—Oct 
27, ‘52, p120 

How Round Is Round—Nov 10, ‘52 


Aug 


Induction Soldering—Sept 


Forge-Shop Per 


Dec 24 


Jan 7 


Thre« 
Charts 


Feb 18 


Produce Intricate Parts 


Electron—Apr 14, ‘52 


Cut Switch-Assembly 
Steel—May 12 


Castings—May 12 


Ceramics 
July 21, ‘52 
Lost 


Fixtures Longer 


Aug 4, ‘52, p128 
Aug 18, ‘52 


Aug 18, ‘52, p106 
Aug 18, ‘52 


Better 


pl24 
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For Extreme You Can Depend on 


Accuracy JOHANSSON 
GAGING 
~— EQUIPMENT 








oe @ ms 


I, Assures You Precision to the 
Finest Degree, — to Meet Your 
Most Exacting Requirements — 
Backed by the Name Supreme 
in the World of Measurement. 


GAGE BLOCKS 
(JOHANSSON) and accessories. Short de 
liveries. Inspection and reconditioning service 
available at our plant 


INTERNAL INDICATORS 


(or inside measurements. 155 to 24 inches) Scale 
range plus or minus .001 graduated to .0001 and 
minus .020 graduated to .0001 


MIKROKATOR 


(Amplifier for outside measurements) Gradua 


tions .0001 to .000002 or .001 M to .0002 M 


OTHER JOHANSSON PRODUCTS 


Micrometers, Snap gages, Extensometers, Dyna 
mometers, Hardness Testers, Surface Finish In 
dicators 


Write for Literature 


C. E. JOHANSSON GAGE CO. 


10641 Haggerty Ave., Box 4086 Northeastern Station, Dearborn 1, Mich. A Division of Swedish Gage Co. 


American Machinist e MID-NOVEMBER, 1953 





Transfer Cars Keep Assembly Moving—Nov 10, 
52, p32 

The Collimator And How To Use It—Nov 10, ‘52 
plél 

Ingenious Machines Weld Thin-Wall Stainless 
Tanks—Nov 24, ‘52, p125 

Flame-Fluxing Brazes High-Strength Assemblies 
Nov 24, ‘52, p133 

Induction Brazing Can Be Used For Copper And 
Copper-Alloy Parts—Nov 24, ‘52, p138 

Sub-Zero Hand Tool Failures Suggest New Steels 
And Treatments—Nov 24, ‘52, p154 

Novel Methods Arc Weld High-Strength Alloys 
Dec 8, ‘52, pll9 


PRE KY fe) | PARTS Air And Ideas Make Spotwelder Automatic—Dec 
22, ‘52, pl04 


Target Fixtures Precision-Weld New Gun Pedestal 
AND Jan 5, ‘53, pllS 
Optical Gaging—Jan 5, ‘53, pl25 
es (@) tA | 5 @) | é NT A Ss SEM R LIES Every Man His Own Inspector—Every Foreman His 
Own Boss—At Groflex—Feb 2, ‘53, p95 
Thin Phos-Copper Strips Speed Brazing—Feb 2 
‘53, pl24 
Air Press Assembles Tiny Switches—Feb 16, ‘53, 
p43 
Brazing Alloy Is Clad To Strip—Mar 2, ‘53, pll0 
Non-Destructive Testing Reveals Casting Defects 
Mar 2, ‘53, pll7 
HF Brazes High-Vacuum Joints—Mar 16, ‘53, p13! 
What To Do About Certifying Your Induction 
Heater—Moar 16, ‘53, pl44 
It’s Easy To Braze Titanium—Mar 30, ‘53, p120 
How To Cure Protective-Atmosphere Troubles 
June 8, ‘53, pl53 
Gages Cut Hobbing Costs $30,000—June 22, ‘53 
pl21 
Precision Tumbling Produces Fine Finish—July 6 
‘53, pli3 
Pattern Products Manufacturing Ultrasonics—A Sound Method Of Cleaning—July 


Company offers an organization Ag 

of PRODUCTION, MANUFACTUR- jit Guntig Chet 
ING and ENGINEERING PERSON- “—aaa in Aircraft Production—May 
NEL who are qualified to solve a 

your manufacturing and machining 

problems . . . consequently, as eROUND-TABLE 
such, PATTERN can and will be a 

CAPABLE and INTEGRATED TEAM REVIEW 

TO YOUR ORGANIZATION. 


Many readers have asked for 
So, as in the past, we bring to you a summary of discussion of our 
a sincere story of our abilities and every-lsswe Round-Table nar- 
craftsmanship or story of ratives. Here are selected sub- 

jects, showing the original title, 
SERVICE to INDUSTRY; accom- then a sentence to restate the 
plished overa period of 36 years point of original argument be- 
of experience in learning to tween Ed and Al, and a para- 
SERVE YOU! graph or two to summarize 


points made in reader discus- 
DESIGNERS and BUILDERS OF SPE- sions. 
CIAL PRODUCTION MACHINE 
TOOLS and INDUSTRIAL PROCESS- FOUR EYES 
ING EQUIPMENT. 


e Should a company pay for glasses 
. or hearing aids when these are need- 
Write today for ror free tel ed by men who cannot do their job 


of our fully illustrated brochure. witheut them? 


The standard for any such company 
PATTERN PRODUCTS MANUFACTURING COMPANY scr alin ag ie acy sr a 
would pay for itself in increased pro 
6450 E. Hancock Detroit 7, Mich. duction, improved attitude, reduced 
accident rate, or any other similar 

gain. 

If a worker cannot do his job safe 
ly without the health aid, there is no 
question but that something must be 

en done. Most companies have initial 


Firm 
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Vapor Degreasing with ““TRICLENE”’ 


(TRICHLORETHYLENE) 


Cuts Metal Cleaning Costs ... Boosts Production 


WHERE SPEED AND ECONOMY are essential in metal 


® @\© BY cleaning, vapor degreasing with ‘“Triclene’’ D meets 
XJ f — 


top production demands . . . thoroughly removes pro- 








( \ eae tective greases, quenching and lubricating oils, draw- 
ing compounds and other soil in one fast operation. 


Before Enameling, 
Plating, Lacquering 


Retere Stiniiiiliiis Time required for cleaning is usually less than one 
minute, and sections of all sizes, shapes and metals 
can be efficiently handled. Parts come out clean, dry 
and warm—instantly ready for further processing. 

oe And vapor degreasing equipment is compact, inex- 
pensive to install and operate . . . is readily adaptable 
to manual, conveyorized or fully mechanized opera- 


Before Heat Wweetng Sofere Assomtsty tion in metalworking plants. 


“‘TRICLENE” D is designed for vapor degreasing by the 
pioneer manufacturer of trichlorethylene. In wide use 
for many years, “Triclene’” D is fully backed by 
Du Pont research plus the practical advice and assist- 
ance of Du Pont technical representatives. Here are 


Before inspection Between Machining “Triclene’’ D’s outstanding properties: 
and Testing Operations 


@ Stable 

@ High purity 

@ Rated non-flammable 
Withstands moisture and heat 














& 
@ Narrow boiling range 
° 


Chemically neutral 


After Forming After Storage FOR FREE BOOKLET containing full information on 
vapor degreasing with ’Triclene”’ D, send the coupon 
below to: E. I. du Pont de Nemours & Co. (In 


DU PONT Electrochemicals Dept., Wilmington 98, Delaware 


First in Solvents for 
EK. I. du Pont de Nemours & Co. (Ine 


VAPOR DEGREASING Klectrochemicals Department, Wilmington 98, Del 
Please send me more information on vapor degreasing 
including your free 20-page booklet. I am interested in 
cleaning products 


BETTER THINGS FOR BETTER LIVING... . THROUGH CHEMISTRY 


American Machinist e MID-NOVEMBER, 1953 





you need the 


PROFILOMETER 


The Versatile Shop Tool for 
Surface Roughness Measurement 


Phroughout industry. the term“ Pro- 
filometer reading ~ has become a 
venerally accepted designation of sur- 
face finish and for good reason. For 
-eventeen years, and in the shops of 
"9 Bearing manufacturers and users rely 
more than 2000 plants. it has been on THE WAVOMETER—for shop 


measurement and control of watiness on 


. ’ . TT ‘ ° . 
the | rofilomne ter that has pros rile d small, symmetrical surfaces of retation 
fast. accurate readings of surface 
roughness directly in microinches 


millionths of an inch). 


Po be sure of the surface roughness 
measurements being made in your 
production and inspection depart- 
ments, you need “Profilometer read- 
ings.” ‘To get them, you need the 
Profilometer. 


Complete information on the Profilo- 

meter and other Micrometrical mea- 

suring equipment as pictured at the — eo . 

THE ANDEROMETER —a high-speed 


shop instrument for measuring character 
istics that result in noise and vibration in 


right is vours for the asking. 
assembled ball bearings 


Profilometer is a registered trade name 


Microm ETRICAL 

MANUFACTURING COMPANY 

formerly PHYSICISTS RESEARCH COMPANY 
Instrument Manufacturers 





—J 


ANN ARBOR 46 MICHIGAN 
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physical ‘examinations, and many 
have periodic follow-ups which un 
cover unsafe worker If a man 
found to have poor hearing or eys 
ight, and such difficulties will in 
pair his ability to do his job, he 
should either get the aid required o: 
be changed in job to a place where 
he cannot hurt hir lf or those 
around him. 

Ed: Free glasses and hearing aid 
have come to represent, to some of 
our readers, symbols of creeping 
socialism, to be avoided if possible 
This isn’t exactly accurate, because 
the source of the free aid is not a 
government agency, but rather a pri 
vate company, and seems no more 


socialistic than acceptance of free 


doctor’s services for plant injurie 


ALIAS JOHN SMITH 


e If a foreman discovers that one 
of his men is working under an 
alias, in order to hide his past, is the 
foreman obiiged to report the dis- 
covery, especially if there seems to 
be no violation of law? 

The degree of formality of a con 
pany organization is the guide 
what will be done in this case 

the smallest shops, where every: 

on more or less equal term 

quite likely that nothing will be 
done. People get to know one anothe1 
well enough in such a shop, that they 
will probably feel that they can 
judge for themselve whether the 
man is basically honest 

In medium-sized plants, where the 
organization is complex enough to 
have a separate personnel depart 
ment, but where most of the foremen 
know the personnel manager, the 
foreman would probably privately 
tell the personnel manager, who 
would then make an informal in 
quiry in the man’s former home 
town, and, if all was well, let the 
matter drop. (Wherever there is a 
personnel department, the foreman 
hould let this department handle 
the case, rather than trying to do it 
himself.) 

In the larger, formally organized 
shops, it would be the duty of the 
foreman to tell the personnel depart 
ment the facts. Personnel would, in 
many cases, call the man in, inforn 
him that his real identity is known 
point to the clause about falsifying 
employment forms, and the chance 
are very good that the man would 
be out of a job. 

A minor point in mos 
plants, especially those working on 


t large 
government contract, a birth certifi 
cate or its equivalent must be pré 
duced by a man before he can be 


hired 
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All aboard for 
MODERN, FASTER 
FINISHING...New 


Economy, Quality, 
Versatility 


] i ie 


' a Boaiget Tr” 
| ctl 


— 
wee eer 4s 


Lionel assembly-line operation 
deburring sharp edges and 


flashing on locomotive 


N 


2 ae 


LIONEL HIGHBALLS PRODUCTION WITH BRIGHTBOY' 


Wish YOU were HERE? It’s gentle hands of enthusiastic junior Brightboy, in many time-saving textures 


an odds-on bet you do, since railroaders! will speed up your production time 
most everybody goes for Li- You don’t have to wish to put greater table. You will get faster, finer finishing 
onel Trains! See the newest speed and quality into your finishing. of stainless steels, forged aluminum 
soon arriving in your near- The unique  combination-action of hard metals and all others—and plas 
by stores. See the superb Brightboy’s cushioning rubber and : 
, ; : ; : ; tics, wood, glass, laminated materials 
Brightboy de-burring work that makes formula-matched abrasive gives you a 
a Ask your dealer to recommend =the 
the metal edges and surfaces smooth completely new concept of precision 


and safe to the impatient, far-from- finishing: BURRING. FINISHING. Brightboy textures best suited to your 
CLEANING, POLISHING, in one op- work—and for the Brightboy Catalog 
eration! You immediately visualize Manual. Write us if he cannot supply 
countless applications beyond the limits you, or on any problem where finishing 


of other methods. is involved. 


Wheels, Sticks 
Rods, Blocks 5 a 
for machine and ya 


r Ao 
— opera WELDON ROBE RTs 


PriGlncbeos 


oy 


RUBBER CUSHIONED ABRASIVES 








BRIGHTBOY INDUSTRIAL DIVISION e WELDON ROBERTS RUBBER CO. e@ 95 NORTH 13th STREET, NEWARK 7, N. J. 
America’s Pioneer Manufactwrer of Rubber-Bonded Abrasive 
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SICK ON SCHEDULE 


e Should a foreman let a man take 
“sick leave” when he’s otherwise 
always on the job, but wants the 
time off for personal business? 





Quality Control 























Letting a man take time off 
his job, and calling the time 
leave” is an abuse of privilege 
likely to result in the privil 
being withdrawn The ituat 
should be taken car f w 
subterfuge. A company which 
loyalty from a worker should retu 
this loyalty 
Some companies have begun t 






practice of rewarding good attend 






ance records with time off. One suc} 






plan gives one day off for eac! 
month of perfect attendance without 
tardiness 

Another plan would be to combine 
ick leave and vacation time ) 













unclaimed sick leave would be 


taken as va 





cumulated and could be 








cation 





LITTLE PITCHERS, BIG EARS 


e A foreman finds himself in this 


Reflectoscope situation: One of his children comes 


home and repeats a_ conversation 


TE with a contemporary who happens 
STING to be the child of one of the fore- 
man’s men. The worker's child has 
overheard the worker making un- 


is available in your plant... ee eee tis dese 
AS YOU NEED IT! = a ela 


Jecause children car 












eas theese oer 
SPERRY INSPECTION SERVICE now makes fast, dependable, non. ee 
destructive testing available for every plant. You can have an exper- . oe 4 ee a : 4 és i = 
ienced inspection engineer using a Sperry Reflectoscope — when you mei oa ee “a a Ab a ‘ie 
need them — for any desired length of time from four hours up. aoa eager Pi ' the ie nild 
Take advantage of this opportunity to improve product quality and miele saan it to be involved in con 
increase customer acceptance ... or use a Reflectoscope to eliminate versations about his parents, and, if 
costly down-time for periodic machinery inspections, he has heard such a conversatio1 
Practically every type of material can be tested; hidden defects are that he should not repeat it, even t 
quickly and reliably located in up to 30 feet of solid steel, Parts may his parents. This ma ye cuttin i 
be checked without dismantling. Write now for complete information. a seemingly valuable irce 

issip, but itll pa ff in the 





KEEP UP-TO-DATE ron and | really rie 


on the latest testing data handle the problen 





















Use the coupon below to send for As for the complaint fw é 
your copies of the newest nvolved, there are tv ipproache 
Industrial Application Reports. First. the foreman might call 
: worker into 1 private fhice anc 
~ : = 7 1] ri 
candidly tell him t hole , 
: hr =~. sie , 
SSS eee eS Se ee ee ee ee ee ee ee ee ee and ask for uggest ! ‘ 
SPERRY PRODUCTS, INC man about what should be ne 
. 
100 SHELTER ROCK ROAD emove the vuuree of trouble Th 
DANBURY, CONNECTICUT method would involve the childrer 
| Please me mn we | 
{ “ as io on your mailing list for Industrial nd ite encct would deneni on * 
[ | Have a SPERRY Representative drop in when in the pe nality f t , 
MATERIAL TO BE TESTED \nother way tot 
NAME ‘ ‘ } mT 
peteen me roundabout 
COMPANY ey pore “ ; 
ion of complain ! igge nl 
CO. ADDRESS t : 
sent ZONE STATE begin a period € st ‘ 
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Shown are some of the Tumico special purpose mi 
crometers which solve difficult measuring problems 
... they insure accuracy ... they speed production 
Although they accurately measure tubes, threads, 
slots, lips and other difficult shapes, Tumico special 
purpose micrometers are standard catalog items 
and may be ordered directly from your Tumico 
dealer. 

Tumico also makes a complete line of standard 
production and inspection gages and, in addition, 
will manufacture special gages to customer specifi 
cations. Write for additional information and the 
name of your nearest Tumico dealer 


TUBULAR MICROMETER CO. BOX 20 + ST. JAMES, MINNESOTA 
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One of America’s largest and most 


famous mass - produc ers recently chose Ames as preferred source of 


supply for indicator gauges. 

The reasons behind this decision are the very reasons why you 
should standardize on Ames dial indicators and dial gauges: —the 
Ames ‘Hundred Series”’ indicators available in four sizes, fit 
every measuring requirement; they are accurate, sensitive, low 
in friction, yet are ragged and tough — give more on-the-job 
time. All Ames products embody latest design and 
highest-quality materials; they are manufactured 

by Inethods and machines that are exc/u- 


sive with B. C. Ames Co. 
Ames 


Small 
Ames pee 
Hole 


Amplifying 
Dial Comparator ame 
No. 26 ia , 


Ames 
Dial Depth Gauge 
No. LIC 


Ames 
Dial Micrometer Send today for your free copy 


517 of Catalog No. 58 


~~ 
INO 


hatives in 26 Ames Street 
his B. .. AMES CO. i ili Z Masi 


Migr. of.Micrometer Dial Gauges e NS Fraaeliiaca ae OF mm teleltantcelas 


the worke 
problem would } 
the midst of the 
picion 


VENDETTA 


e How do you stop feuding between 
two men of different racial back- 
grounds, who are arguing the merits 
of their respective races? 

There are two approaches. First, you 
an try the army routine of letting 
each of them work on the same piece 
of work, in the hope that the job 
effort will help them unite. If the job 
1s Important, and time short, you 
would have to know the men very 
well to know if they can be trusted 
to forget their differences, rather 
than arguing enough to spoil the 
work, 

The other answer is to immediate 
ly get the men into the office, tell 
them firmly that their conduct is 
jut of line, and then separate them 
as much as possible, or see that they 
shake hands and agree to forget thei: 
differences. 

Some of our readers felt that only 
a poor foreman would let matters 
get far enough out of hand to make 
such peremptory action necessary 


NOT ENOUGH CHIEFS 


e Is it practical to rotate production 
men so that all the men will be able 
to run all the machines in the shop? 


In many ways a foreman’s job is 
made easier by having all his men 
able to run different types of ma 
chines. If one machine is down for 
repairs, the operator ci » shifted 


Precise 
hole location, 
easy contour 
inspection 
with new 
machine tool 
microscope 


THE PERKIN-ELMER CORPORATION 
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PIGHEERS 
THEN! 


on —~ ~ - = ‘ 

This potented heating machine No. 17 sold ot $850 in 1900. 
tt was the forerunner of a wide variety of Rotory Retort Furnaces At the turn of the century AGF inventors and metallurgists had 
used for onnecling coins in the U. S. Mint, and for production 


been developing ond building industricl gos furnaces and 
hardening of balls, screws, nuts, bolts, rings, pins, gun ports and equipment for twenty-two yeors 
mony other items. 


On its 75th Anniversory, American Gas Furnace Co. proudly 
selvies these other PIONEERS of industry who used AGF 
Furnaces. To you— our customers —goes the credit for Seventy- 
ve years of AGF industrio! Gos Furnoce progress 


SOME AGF FIRSTS! 


1st Chain Conveyor Heating Machine 1899 Ist Vertical Retort Gas Carburizers 
1st Roller Hearth Heating Machine 1899 Ist Rotary Carburizing Furnace 
1st Continuous Rotary Retort Furnace 1902 Originated Gas Carburizing 
1st Automatic Temperature Control 1910 


PIOMEERS 


Originated use of Ammonia in Heat Treat- 
ment (Nitriding and the Nicarb process) 


The 75th Anniversary 

Model No. 139MD Rotory 

Retort Continuous Heating Mechine 

is o 500 to 1000 Ibs. per hour pro- 

duction furnace of many advantages 
Complete information will be furnished glodly 


Write for AGF Pocket Catalog No. 606 


AMERICAN GAS FURNACE CO. 
1006 LAFAYETTE ST., ELIZABETH 4, N. J. 
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SOME 
PLAIN 
TALK 
about 
**Rockwell”’ 
Hardness 
Testing 

om of the simplest, fastest, and 


most precise methods of measur- 
ing the hardness of metals is the test 
developed by S. T. Rockwell in 1922. 
It is simple because hardness is read 
directly from a dial indicator. No in- 
volved computations or previous oper- 
ator experience are necessary. 

It is fast because the operator need 

only adjust the part, trip a lever, and 
read the dial. It is precise because it 
utilizes the “increment method” of 
hardness measurement. Briefly this 
consists of making two successive in- 
dentations in the part and measuring 
the increment of the second over the 
first. 
MACHINE MUST BE ACCURATE 
Stags factors affect the accuracy 
WJ of a Rockwell Test. Obviously the 
dial indicator must give an accurate 
reading. The diamond cone or steel 
ball penetrator, used to make the in- 
dentations, must be dimensionally cor- 
rect and free of chips, cracks, or other 
imperfections. 

The spindle that holds the pene- 
trator must follow a true vertical 
course at the time of load application, 
and the load must be uniform, test 
after test, with no friction losses. The 


acy ToDdaAY 


HARDNESS TESTER 


testing machine itself must be heavy 
and rigid enough to receive the impact 
of the testing load without spring or 
torsion. 


WHICH HARDNESS TESTER? 


MONG the several fine machines for 
“Rockwell Testing” now on the 
market we are naturally prejudiced in 
favor of the CLARK. We know that it 
is constructed with the precision of a 
fine watch. We know also that it has 
given years of regular, trouble-free 
service in every part of the world. 

We suggest that when you buy your 
next hardness tester you look into the 
outstanding service record of the 
CLARK. We suggest that you compare 
the CLARK with other “Rockwell’ 
testers and see for yourself how much 
more you get for your money. Try the 
CLARK for 40 days in your own shop 
at our risk. Then if you are not com- 
pletely satisfied take it out and you 
will owe us nothing. We make this 
offer confidently because we feel sure 
you will want to keep it. 


FURTHER INFORMATION 


it you would like further informa- 
tion write today for the free, hand- 
some, 20-page CLARK catalog. It de- 
scribes the Rockwell Test in greater 
detail and shows, in picture and text, 
exactly what you buy in the CLARK 
Hardness Tester. 


CLARK INSTRUMENT, INC. 
10200 Ford Road, Dearborn, Mich. 




















HARDNESS TESTER — 


The Scleroscope is the only hardness 

tester that takes in the entire range 

from the softest to the hardest metals 

without any adjustments. 

MODEL D-1 DIAL TYPE 
Write for Circular! 


THE SHORE INSTRUMENT 
& MANUFACTURING CO., INC. 


9025 VAN WYCK AVENUE 
JAMAICA, 


TELEPHONE: JAMAICA 6-4090 


NEW YORK 

















to another type of work, and no 
labor time is lost. Also, when any 
of the men are vanced to higher 
jobs, they can nore effective su 
pervisors, knowing more about the 
shop. Men can choose the type of 
machine they prefer, 
could not do if they only 


which they 
knew 
how to run one machine. (This ap 
plies especially to apprentices.) 
However, there are problems. If 
schedule dates are tight, and a par 
ticular operation is in the hands of a 
less experienced man who is just 
learning his machine, it is possible 
that the date will be missed, unless 
the best man for the lacking opera 
tion were to replace the learner 
This would complicate the rotation 
system. Also, as men become more 
versatile, they can rightfully com- 
mand higher pay rates, because they 
are more useful to the company 
This would eventually result in high 
er rates throughout the shop, because 
all the men would be more versatile 
As is true of most of these prob 
lems, the proper answer depends on 
the shop and its particular needs. In 
general, the rotation plan should be 
elective, either voluntary or at the 
discretion of the foreman. Then a se 
lect group of men would be a fill-in 
quad, to be placed wherever the 
need arises; but any man who either 
lacked ability or who preferred a 
routine job could be left to a single 
machine, at a lower rate of pay 
Another factor to think about 1 
the increased maintenance which 
would probably accompany a blanket 
rotation plan. Men are more likely 
to be careful of a machine they con 


sider their own 


WHO SAYS HOW? 


e Should job-instruction cards be 
given out with each work assign- 
ment? 
There is only one real disadvantage 
to job-instruction card that is, they 
tend to stifle initiative of the work 
ers. Therefore, if cards are to be 
used, they should be made as flexible 
as possible, and still fill their purpose 
Encouragement should be offered the 
workers to suggest improvements 
As to whether or not the cards are 
there are se\ advan 


offer. Cards help a 


worthwhile, 
tages which they 
man to do a job which might other 
beyond his capacity Also, a 


made of how difficult jobs 


wise be 
record 1 
have been handled, so that a similar 
problem in the future can be solved 
in the same way. If records are kept, 
such records help promote uniformity 
of performance by different workers 
myn the ime job. Th is a help in 


+4 
cheduling and rat ( nf 
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AC RA-MENT 


gages ASSURE 
ACCURATE gaging 





K7-R Bench Comparator with a fine 
setting adjustment will inspect 
either inside or outside diameters, 
on short or production runs, accu- 
rately and quickly. Available with 
several types of jaw arrangements, 
such as “T” plate (as illustrated), 
“V" plate, and ‘Y”’ plate. 


TD-5 Comparator is a general pur- 
pose gage adaptable to a great 
many uses in the machine shop, 
tool room, and inspection depart- 
ment. Column may be mounted in 
either the up or down position. 


$TD-5 Comparator is equipped with 

a long range fine setting adjust- 

ment built integral with the indi- 

cator arm, giving all the advan- 

tages of the TD-5, plus. 

For complete information on the 
Acra-Ment line of dial gages, write to 








CRA-MEN 


GAGE DIVISION OF 


MYER CORPORATION 


633 Park Avenve, Cranston, R. }. 
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e Welders Since 1898 


UM EVER EC 


WINFIELD 
vs © 


OHIO 


Resi fan 


Sales and Seri ice 
CHATTANOOGA 

CLEVELAND DAYTON 
DETROIT DALLAS 

PORTLAND, OREGON 
SEATTLE S. PASADENA ST. LOUIS 
STAMFORD WASHINGTON 
DUNDAS, ONTARIO 

THE TAYLOR-WINFIELD CORPORATION) °« 


CHARLOTTE 
CHICAGO 
DENVER 
PHILADELPHIA 


RESISTANCE 


WARREN, 


1953 








PERFEX 4oLDs 22” Gace To TENTHS 


% 


Of course, only one shop in a thousand needs these giant gages—but Send for Your FREE Copy 
only one in a thousand has the experience and equipment for handlin 
such precision. That's why Perfex is a better source for all your neat 
needs in thread rings and thread plugs, as well as specials. We still PLASTICS 
make 24 to 48 hour shipments on most standard thread plugs, from CASTINGS 
0-80 NF to 1'%2”—6 NC, class 2 and 3. Our facilities include the finest 
grinding and checking equipment, operated under controlled tempera- EXTRUSIONS 
ture conditions, by a constantly growing force of the country’s highest- WELDMENTS 
skilled gage-makers. We're proud to offer you a superior product and CONCEALED 
service to match. Please write for copy of our new catalog and name ASSEMBLIES 

of the Perfex representative near you. this helpful brochure can help cut 


Perfex also manufactures Tangi-Matic, the angle-tangent- your production costs 


to-radius dresser that eliminates height gages and “‘mikes"’ A copy is yours for the asking. Just clip 
this ad to your letterhead. 


PERFEX GAGE & TOOL CO.) aor 


New Hyde Park, L. |., N. Y 

















Dept. AM, 124 Avery St. Mt. Clemens, Mich. 


The LECTROETCH Electrolytic inspection System has long been accepted as the 
most desirable method of applying Inspection Symbols to precision parts because— 


SAF E—No acid fumes to injure parts or instruments 

NO BURRS—May be used on mating surfaces 

NO DISTORTION—Even the thinnest sections may be marked with large symbols 
PERMANENT—Marks do not rub off, wash off, or peel off 


CLEAR LEGIBLE MARKS—for ready identification 


The NEW IMPROVED CARTRIDGE MARKER is now 
available, providing these additional advantages. 


The Electrolyte is contained in a neoprene cartridge r barrel ALWAYS 
READY FOR INSTANT USE 


Users report thousands of marks per cartridge before re-filling Convenient 
size and very light weight eliminates all fatigue and strain 


ECONOMICAL, TOO. Combined with the New JUNIOR or MIDGET POWER 
UNITS, costs per inspection station have been reduced 50 to 75% 


LOW COST and SAFE OPERATION make possible wide-spread 
use, a Unit at EVERY strategic point in your production tine 


LECTROETCH CARTRIDGE INSPECTION MARKERS 
PROVIDE THE ULTIMATE IN QUALITY CONTROL — 
PRODUCTION CONTROL — INSPECTION and SECURITY CONTROL 


Profit by the planned arrangement of 
symbols made available by these new 
Lectroetch Cartridge Markers We Company 


14925 ELDERWOOD AVE. - E. CLEVELAND 12, OHIO 
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CLEAN YOUR MACHINES 


in place, during working hours 


‘4a eesen iio STEAM-JET CLEANER 





No need to move machines for clean-up when you use a 
Wheel this portable, all-electric steam jet cleaner to 
apply dry desired, 
finger-tip control — the hot dry steam blasts off encrusted dirt and 


Speedylectric 


the machine - steam and solvent as under 


sludge fast. One mon can do the work of five — reach those hard. 
to-get spots while nearby machines continue production. There's 
no flooding, no fumes, no flame — Speedylectric is safel Nearby 
operators undisturbed. 

A Speedylectric will pay for itself in time saved, with divi- 
dends in cleaner, more efficient machines 

Get the full story on what a Speedylectric Steam-Jet Cleaner 
can do in your plant. Request Bulletin 74-24 today. 


Representatives in principal cities 














(Livingstone Engineering Company \ 
AC 


Manviacturers of Steam Generator 


\. 100 Grove Street © Worcester 5, Mass. ) 


SIE 
375060 
3755 NO GO 


DIAMETERS .025 to .760 CLASSES XX, X, Y & Z 


LONG LIFE: users report up to 50 times greater life than similar 
gages made of steel 

CUT CHECKING COSTS: Carbide gages eliminate frequent check 
ing and provide material savings in checking costs 

LESS SCRAP: It is not necessary to add the usual wear allowance 
built into steel gages. This means fewer rejected parts due to 
oversize’ GO members 


LOWER GAGE INVENTORY: No need to buy 


while steel gages are out of the plant to be reworked io size 


(Ask for free bulletin No. 105) 


S & E are regularly fabricating from Tungsten Carbide 


spares” to fill in 


Drill 
Bushings, Rotary Files, Reamers, End Mills, Wear Parts, Carbide 
inserted Screw machine collets and feed fingers, Plug Gages and 
Special Tools to blueprints. 


MACHINE PRODUCTS, INC. 
g Sales Offices in Principal Cities 


Plant and General Office, Bridgeport, Mich. 








LECTROETCH 


TENTH ANNIVERSARY ANNOUNCEMENT 


NEW POWER UNITS... NEW STENCILS... 
IMPROVED ELECTROLYTES... 
RUGGED APPLICATION FIXTURES 


f nethes we 
TAad , 


NOW 3 POWER UNITS 


To satisfy the needs of broadened Lectroetch applications, two New Pe 


were developed, supplementing the Standard Power Unit 


The STANDARD LECTROETCH 10 AMP POWER UNIT (PI00) is used for 
all round Lectroetch operation 
bols. Delivers AC or DC 


ammeter 


from large trade marks to smali inspection sym 
Current with Variable Rheostat and indicating 


The LECTROETCH JUNIOR POWER UNIT P.16) delivers AC or DC in 
two ranges Designed for use with small Hand Pads and Inspection Markers 


Glow lamp indicates functioning of unit 


The LECTROETCH MIDGET POWER UNIT (P6) meets the requirements of 
Inspection Markers where limited AC Current is desirable 


MADE TO FIT YOUR PURSE AND PURPOSE 


NEW LONGER LIFE STENCILS 


Continuing Research to develop stencils that will give a greater number of marks 


has resulted in the New Series 200 Stencil. Users report as much as 200%, to 300° 


increase in the number of marks per stencil, opening up new fields for produc 


tion marking 


wie LECTROETCH Goméany (inna 


14925 ELDERWOOD AVE. - E. CLEVELAND 12, OHIO 
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IMPROVED NON-CLOGGING ELECTROLYTES 


Working closely with top-ranking makers of precision parts tr all 
metals, the Leectroetch laboratories now provide a choice of sixteen tt 
modernized Lectroetch Electrolytes Ten years experience has shown that in aw 
instances one of the Electrolytes will do the work All Leetroetch Electroty 
may be handled without gloves 
trolled to 


the Longer Life Lectroetch Stencils to provide maximum number | ninterrupted 


all being near neutral solutions—all rigidly 


maintain established pH readings—and all designed tk 


marks with excellent definition 


RUGGED APPLICATION FIXTURES 


While all are classified as instruments they actually are’ substantially made 


marking tools which will give long-term, trouble free use All s 
Leetroetch Power Units with a 
new Universal Cord which may 


be set up ir seconds 


MARK YOUR BEST 
WITH LECTROETCH 





DISCOUNT SCHEDULE 
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Hardness testing made Easy! 


Save Time! 


BLAKESLEE doqreaters Test Accurately! 
iqned WARDNESS TESTERS 


Frequent hardness testing of metals before and during fabrication and 
after heat treating is essential today for best results. 


Ames Portable Hardness Testers answer the need for a light weight 
accurate, dependable tester that may be carried to the work for 
on-the-job testing They are easy to use, require no skill, and get 
speedy, accurate tests wherever the work may be—no delays, no cut 


ting off specimens—no waiting for laboratory tests 


Besides testing flats, rounds, tubing, etc. Ames Hardness Testers make 
tests that otherwise would be impossible, such as large gears, knives 
saws, blades, struts, frames and assembled parts. Thousands are in use 


paying for themselves over and over again in time and materials saved 


nt — 
$0 lve AMES PRECISION MACHINE WORKS 


Makers of Ames Precision Lathes ond Bench Millers 


Waltham 54, Massachusetts 


conomy ° SURFACE FINISH STANDARDS 





Machine 
Cut 


STAINLESS STEEL 


SURFACE QUALITY 
CONTROL PAYS 


From their basic function to substantial Sol- Don't pay for extra finish when it is 
vent savings Blakeslee Solvent Vapor De- not needed 

greasers have been designed for economical 
operation. More thorough cleaning of metal 
parts mean fewer rejects— patented solvent 
cooler and water separator mean better sol- Test the product as it is being made 
vent purification Dual-Vapor Control means Wack dessa’ have to be removed trom 
more efficient condensation ALL mean con- 
tinuous efficiency and economy in your metal 
parts degreasing The human fingernail is highly sensi 


G. S. BLAKESLEE & CO. tive, and Standards Committees in in POCKET SET 


dustry agree that fingernail mpa . 
Dy tablis hed since 1880, Manu facture rsot solvent y ie a “Surface Quality 
son of machined surfaces with these 


vapor degreaser: metal parts washers peclinn cut dhandieds ix @ convenient Control 
Blacosolv degreasing solvent.* 
and positive method of determining at your 
the surface roughness om $ . ° 
9g C parative Fingertips” 
visual inspection can be misleading 
Send for Bulletin [1052-AM 


Don't pay for extra operations because 
work has to be done over 


machine 


Write today for full information. CHICAGO: 1844 
South 52nd Avenue, Chicago 50, Illinois; NEW YORK 


CANADA: G-S. BLAKESLEE & CO. LTD. Cranfield —\"¢ sake 
Road, Toronto 13, Canada went 435 Cherry St., West Newton 65, 
*RLACOSOLV® IS STOCKED IN MASSACHUSETTS 


WAREHOLSES FROM COAST TO COAST 








Black Diamond Precision Drill Grinders 

+ Blake Tap Chamfer Grinders . . . Blake Flute 

Grinders . . . Waltham Cutter Sharpeners . . . Surface Finish 
Standards. 
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“Thrifty citizens... 
with Savings Bonds... 


less likely to be taken in 


by the false promises 


and ideologies of 


communist propagandists...” 


“LUCIUS D. CLAY 


Chairman of the Board 


Continental Can Company 


“The regular purchase of Savings Bonds through the Payroll Savings Plan by 
millions of our citizens contributes importantly to the country’s economic 
stability, the national defense effort, and to the financial independence of 
the individual. The thrifty, self-reliant citizen is one far less likely to be taken 
in by the false promises and ideologies which communist propagandists in- 


. 


variably direct to the ‘have nots’. 


¢ To thousands of company executives, accountants, pay- deaf ear to “... the false promises and ideologies ” of 
roll department employees, PSP means Payroll Savings communist propagandists. Bill can see his new home taking 
Plan, the simple payroll allotment operation through shape in his growing stack of Savings Bonds . .. Joe sees 
which employees make a monthly investment in U.S. each bond another step toward a college education for 
Savings Bonds. little Joe... and the “Old Timer.” who eats his lunch with 
* To almost eight million employees of nearly 50,000 com- Bill, talks of Sitting down pretty soon” because his Bonds 
panies, PSP has a more intimate connotation. To them, will make a nice addition to his Social Security. 


> , i > ° ° 
Pst spells Personal Security Plan, e PSP holds still another benefit—this one for the em- 


¢ Multiply the personal security of a single Payroll Saver ployer. Payroll Savers are conscientious workers, Statistic 
by 43.000,000—the number of individuals who hold Sav- show that absenteeism goes down, production improves 
ings Bonds having a cash value of $49.5 billion—and you and accidents decrease as payroll participation goes up. 

have economic stability that is the keystone of our national © If employee participation in your Payroll Savings Plan 
defense, is less than 5005—or if your company does not have a 
¢ Thanks to the thousands of companies which offer their Payroll Savings Plan — vet in touch with Savings Bond 
employees the Payroll Savings Plan. Bill Brown in the Division, U.S. Treasury Department, Washington Buildin 

Machine Shop ... Joe Green in the boiler room... and Washington, D.C. Learn how easy it is to help your coun 


eight million more Browns and Greens can well turn a trv. your employees and your company—through the PSP, 


The United States Government does not pay fort advertisement. It i 


tion in cooperation with the d{dvertising Council and the Magazi: 
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how to make replacements in 


MATERIALS, PARTS, AND 





TRANSFER MACHINE for 
processing transmission cases 
has 22 stations, including 
10 Barnesdril units and a 
special checking unit for mn 
spection A built-in chip 
conveyor takes care of the 
important problem of pre 
venting chip interference 
with the work and tools 
Production rate at 70% 
efficiency is 75 pieces per 
hr, doing 96 separate op 
erations on each case. The 
machine has an automatic 


oiling system 


COMPOUND CONVEYOR SERVES MOTOR-WINDING DEPARTMENT 


MERRY-GO-ROUND CON- 
VEYOR moves motor stators 
through the winding de 
partment of an electrical 
manufacturer. Each section 
of the conveyor is a short 
unit of rollers aligned par 
allel with the direction of 
motion so operators can roll 
the stators off to special 
workbenches where insula 
tion coils and wooden 


wedges can be assembled 





Stators are held in fixtures 
than can rotate 360 verti 
cally and horizontally. The 
Standard Conveyor carousel 
takes finish-wound | stators 
to the lead-brazing section 
when they are rolled back 


onto vacant carriers 
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MATERIALS-HANDLING EQUIPMENT 





P.. movement 


plant can be a most critical factor in produc- 


inside a metalworkins 
tion, as anyone knows who has installed ex- 
pensive, high-speed machinery’ without 
paying full attention to service equipment 
No matter how fast a given machine may be, 
it goes for nothing if raw stock cannot be fed 
and finished parts taken away at the rate at 
which the machine operates. The more ad- 
vanced the machine, the more important, 
to keep it fully loaded 


Thus, automation and many other high-out- 


economically, it is 
put plans are largely matters of material 
handling. 
Replacement plans for machines and 
equipment often fail to take into considera- 
tion the service equipment necessary for full 
operation of the new working units. This is 
sometimes true when a machine, or a num- 
ber of machines, is being replaced by equip- 
ment with much higher output. It is less 
likely to happen when plans are being made 


PLANNING NEW HANDLING 


Moaterials-handling equipment 
over the lot, and the choice of method fo: 


ranges all 


any given application depends on actual 
need and possible extra savings in other ap- 
plications, not in a snap decision to use a 
certain kind of equipment because the price 
looks good. 

The most complex organization of ma- 
terials-handling equipment applies to trans- 


‘ 


fer and shuttle machines, as applied in the 
automotive industry. Planning here exem- 
plifies the detail and careful work that might 
reasonably be applied to materials handling 
anywhere else except in the smallest shops 
A complete machine line must be set down 
facilitie 


for feeding the new line and for taking fin- 


with full handling equipment, plu 


ished work off the end. It is a case of com- 
plete integration that involves volume, cut- 
ting speeds, timing, weight, possible cut- 
backs in production, and other 

Luckily, most metalworking firms can 
leave the headaches of designing and utiliz- 
ing transfer machines to the automotive and 
similar industries, for the time being, and 
can concentrate on much simpler, but basi- 
cally similar, problem 


American Machinist e MID-NOVEMBER, 1953 


for a new plant or new line, because mo 
large-size plans would automatically include 
provisions for handling parts as well as ma 
chining them 

Given a single machine, to be replaced by 
a unit with 50°, more capacity, production 
headaches come almost automatically. Such 
troubles are frequently blamed on break-in 
periods o1 haking out the bugs.’ More 
often it 1 imply the lack of consideration 
given to service equipment. Most good ma 


1 


chine tools work as well or better than they 
ever will later, when in their first few month 
of service; the trouble more often hes in the 
fact that related operations and handling 
facilities—often storage, too—have not been 
regeared for the higher productivity of the 
machine 

Thus, machine replacement is not just a 
matter of installing the unit, but must in 
clude dovetailing it into revised schedul 
and flow line 


Production schedules break down, gen 
erally, into two categories; constant-flow o1 
batch. The treatment for each is different 
although there is some overlapping 

Constant-flow production almost alway 
calls for conveyors of some sort; belt, ove: 
head chain, slat, roller, chute, or some other 
type. Even when the product is unusually 
many 
When 
mall, parts can often be 
to be fabri 


and part 


large, as in aircraft manufacturing, 
ubassemblies can be conveyorized 
the product 1 
flowed along on chutes and belt 
cated en masse. In-between size 


of reasonable complexity, are sometimes best 
palletized and carried individually on con 
veyor unit 

Zatch production is more varied in the 
way it handled, but many products are 
palletized or carried as units on a general 
adaptable kind of conveyor, such as a belt, o1 
by overhead chain carrying different kind 
of hangers or carrie! 
No matter what means of handling 


ed, it 
the method: either by substitution of diffe: 


almost always possible to improve 


ent means or by improvement in existing 


equipment 


Fl 


| 
| 
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STEEL-MILL ROLLER CON- 
VEYOR handles heavy coils; 
has added feature to sim 
plify handling. Downender 
is a Y shaped conveyor sec 
tion with two roller 
equipped ends. Position of 
Y can be shifted to place 
alternate leg horizontal, 
bring other one up at right 
angles to conveyor, and 
tipping coil over onto side 


or edge 


TROUGHED ROLLER CON- 
VEYOR carries coils of stock 
mn" rolling mill Angle pre 


vents tipping and loosening 


® 
of coil, while rollers permit gil : 
moving coil along its axis 


SIGNS OF HANDLING WASTE 


To look for wasted time, materials, and manpower, 


look to payroll records for exce hiring for labor 
vangs, check floor space for enlarged storage areas, 
and also look at the accident rate. An upswing in 
accidents might indicate slackness in safety con- 
ciousness; but a more likely answer would be over- 
crowding, which could probably be reduced by bet- 
ter handling methods 

Storage, particularly temporary storage on the 
production floor, is an indication that production 
timing is off, and that is one trouble that can often 
be cured by better materials handling. Even if over- 
loading of service facilities cannot be seen at first 
hand, there are other indications that this overhead 


‘sent; exce tock-chasing, uneven out- 


ae 
put per worker, emergency trucking, extra-shift 
materials handling, conveyor stoppages, spasmodic 
work overloads, and many others. Another check can 
be made on a plant-layout sketch; see if productive 
areas surpass storage areas by a wide margin 

The average plant spends about 30‘, of its over- 
head dollar on materials handling, and unless the 
lant or product presents unusual conditions, a cost 
much over this figure would indicate the need for 
better materials-handling equipment or planning; 
perhap both. 

The rise in labor costs in the past decade—about 
200° means that even in a small plant, consider- 
able savings can be made by getting more produc- 
tivity from handling crews by adding labor-saving 
devices, automatic methods of moving parts, and 


powered lifting and carrying devices 
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REPLACING HAND LABOR 


This is the first step on the long road toward 
automation, a goal that few industries will attain for 
many years. Hand labor, being expensive, is perhaps 
the most-easily replaced method of moving mate- 
rials, and is also the most-easily justified econom- 
ically. 

One fairly new area fer cutting costs of moving 
parts is in applying work loaders to machine tools 
Magazine, chute, and transfer devices are applied 
to millers, grinders, lathes, sometimes presses, and 
other major machine tools. The difference between 
work loaders and ordinary feed chutes and the like 
is that the loaders actually position the work in the 
machine, and usually are connected with switches 
and solenoids to operate the machines as soon as 
work is in place. The older type of chute, which 
work loaders replace, merely fed stock down to a 
take-off point from which the worker or machine 
operator could conveniently grasp the work and po- 
sition it in the fastest possible time. Work loaders 
are sometimes fed by hand, with one operator load- 
ing several machine loaders in sequence; but some 
advanced models actually can pick work from a con- 
veyor, slide the work to the machine, position it, and 
actuate the machine. Other mechanisms eject the 
work when completed and lead or carry it to the 
next machine. This is a transfer mechanism, and is 
related closely to automotive transfer machines. 

Elimination of the human element is not often 


possible, thus most material 
auxiliary to a worker's hand 
delivery chutes at machine 
plied in pressrooms, machine 
areas 
Whereas only the high-production plant 
over the line from worker-aid to worke! 
ment, medium-size and small shops make mu 
of handling devices guided and controlled by 
ators. Such equipment as trucks, hoists, cony 
pallets, chutes, and other devices can 
anywhere economic factors will permit. Au 
gines illustrate the change in handling me 
soon as orders rise to the point where they will allow 
savings with mechanical handling. During the wai 
reciprocating engines were made in Detroit’ with 
mass-production methods; a thing unheard of in the 
aircraft industry, but an idea that worked out. Now 
General Electric assembles jet engines on dollies that 
move on tracks through the department, allowing 
workers to attach parts to each engine while work 
ing from the same bench. Not too long ago 
were mounted on supports, then everyone 
cluster around, bring up his particular part 
Replacement of one conveyor for anothe: 
major job, and most often is done when a new plant 
or new production line is erected. Development 
better bearings, harder roller better method 
changing direction, and invention of entirely 
kinds of conveyors (including a magnetic merry 
around unit for small-parts assembly) do make 
installations necessary, howeve1 





TWO DRIVERS DO 12 MEN'S 
WORK AT BLACK & DECKER 


Some 100 tons of portable tools and workshop equip- 
ment are moved daily in and out of Black & Decker’s 
50,000-sq-ft warehouse at Towson, Md, by two high- 
lift fork trucks and one hand-operated 15-ft-lift 
truck. The small fleet replaces hand-piling and 
stacking operations that were carried on before 
higher production forced adoption of trucks for effi- 
ciency. Now the same warehousing crew—18 men 
handles many times more work in a warehouse dou- 
ble the size of the old one, and with much more stor- 
age volume because ceiling heights are 16 ft instead 
of the old height of 9% ft. Stacking is done in tiers, 
with cartons of tools piled three layers high on 
wooden skids. The two 2000-lb-capacity powe! 
trucks can lift to 13% ft 


HIGH-LIFT TRUCK raises pallet load of portable-drill kits to top tier 
in B & D warehouse. Similar trucks, without high-lift feature, handle 
skids and special racks in production departments 
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DROP-BOTTOM BOX is low 
ered into frame alongside 
punch press by Transtacker 
Box weight is 231 Ib; capac 
ity in parts carried is a ton 
Function here is to feed 


parts to operator of press 


STAMPING PRODUCTION UPPED 15% BY DROP-BOTTOM BOXES 


Part ; handling at Columbia Metal Stamping Co has 
been revised to replace more than 600 parts barrels 
with 300 drop-bottom boxes, with more boxes being 
added daily. The boxes can be utilized much more 
efficiently than the old barrels, and have been in- 
tegrated with special support racks and holders at 
loading and unloading at the 36 punch presses in the 
plant. Faster handling, easier housekeeping, and 
easier work have led to general acceptance by plant 
personne] 

In eliminating the barrels, Columbia has also 
thrown out hand trucks, toggle grabs, and hoists 
necessary to handle the barrels. Time and motion 


EXPENDABLE PALLET BOX 
receives stampings from 
wash unit. Next stop is ship 
ping department; then wait 


ing trucks 


F4 


tudies made during the change have resulted in 
reassignment of three men on the handling crew, 
which cuts down on labor overhead. The boxes are 
toted by Automatic Transportation “Transporters” 
and “Transtackers,” with which they can be elevated 
to the press-side racks and moved from one oper- 
ation to the next. 

A second general change has been in shipping 
boxes, which are now expendable wooden boxes, 
planned for 100°, 


has been reduced from 2% hr to 20 min per truck 


palletization. Truck-loading time 


with the new boxes, which are also handled by hand- 
directed electric pallet truck instead of by hand 
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LOAD OF SMALL CASTINGS 
on metal skid is lifted from 


furnace in hot condition 


FORK HANDLING WORKS FROM FURNACE INTO QUENCH TANK 


Mauch higher production requirements finally out- directly to the quench tank. The truck is jockeyed 
moded the existing system of handling castings from up to the lip of the sunken tank until the forks clear 
heating furnaces to quench tanks at a large Midwest- the edge. Then the forks are lowered to immerse the 


ern metalworking plant. The new demand for faste: whole load of castings for the quench operation 
work focussed attention on the inefficiency of re- After quenching, the load is moved by truck to the 


‘ 


handling, manual effort, and lost time between oper- next operation—further furnace operations o1 


ations. The need for a change was met, in this cast torage. Thus, there no rehandling or manual 
by a standard El well-Parker lift truck with specially work, and time between furnace and tank 
designed forks that allow dropping the load about minimum. The castings, which weigh from 1 


4 ft below floor level more than a ton, are shifted from the 1650-—2000F 


‘ 


The new method works this way: A load of cast- heat of the furnace to the tank with minimum hea 


ings is picked from the furnace by the truck (cast- loss in the air. Handling the castings on metal skid 


{ ! thod 


ings are loaded on metal skids) and is then driven also an improvement in m«¢ 





QUENCHING LOAD IS DEPRESSED into tank by special forks wit! 


down extensions 


square with edge of under-floor tank 


TRUCK 1S MOVED UP between floor tracks, whict help position it > 
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OLD STACKS (LEFT) VS NEW RACKS (RIGHT) made a difference of 
98,000 sq ft of floor space in Nordberg Mfg Co's Milwaukee ware 
house. At an estimated cost of $10 per sq ft, a new warehouse of 
the same storage space would have cost almost a million dollars 
Now Nordberg stores about twice as much material as before, still 
freeing 1900 sq ft of former warehouse space for production opera 


tions 


NORDBERG PALLETIZES THE UNPALLETIZABLE 
TO NET SPACE SAVINGS OF $980,000 


Storage problems in Nordberg’s plant centered other. When the changeover went into effect, there 
around the fact that most of the parts and materials were $1673 worth of good skids being wasted in 
handled were considered “unpalletizable.” They are storage; and an order for many more was on the 
pate valves, small motors and engines, castings of books. This was cancelled, and was replaced with 
odd shape, and the like. But they have been pal- an order for pallets. Equipment to operate in the 
letized, after all. The method was working out ar- revised storage area included two gasoline fork 
rangements with many suppliers to send their parts trucks, three electric lift trucks, three electric low- 
in boxe such as cardboard cartons for small en- lift trucks, a battery charger, and 2500 42 x 48-in 
vines, and inexpensive boxes for valve parts. In the wing pallets. Total cost: $32,000. In addition to 
plant, some parts are palletized by adding sideboards monetary savings, 15 men were transferred from the 
and dunnage strips to the pallets to hold parts in warehouse area into production departments, and a 


place and prevent pallets from dropping into each warehouse 20 miles away was freed 





MAPI APPLIES TO FORK TRUCKS, TOO 


Analy is of an operation on a dollars-and-cents e New system called for fork truck (not using spe- 
basis can usually prove conclusively whether or not cial doors, which could be removed to improve dry- 
a truck should be bought for a specific purpose. An ing conditions) and pallets, eliminating requirement 
example from Draper Corporation’s kiln depart- for kiln cars and allowing better tiering of blocks 
ment, where shuttle blocks (textile-machine com- and higher loading of kiln. Labor costs per year 
ponents) are taken from railroad cars and dried out, would be $7644.00. 

hows what happens when old or hand methods are e Investment in new equipment would be about 
compared to mechanized systems $4000.00, written off in 8 years and terminated by a 
e Old system called for the use of hand labor moving salvage value of about $200.00. Considering savings 
the blocks on kiln cars from the railroad car into the in power and maintenance, and costs of batteries and 
kiln through special doors that interfered some- other small items, the final savings were worked out 
what with moisture removal. Labor costs per yea to be $7564.00. Operating savings worked out to 
were $16,380.00 $5.20 per thousand blocks handled 
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YARDLIFT TRUCK moves ma 
chine bases and columns 
into plant yard for tem 
porary storage Coal is 
handled by attachable 
shovel Clark truck has new 
Dynatork drive an auto 
matic transmission that sim 
plifies backing reversing di 


rection, and starting up 


TRUCK LIFTS COAL AND CASTINGS TO FREE WORKING SPACE 


Rockford Machine Tool Co found some badly needed 


extra production area—in effect—out 


was forced to expand production facilities. Inside the 
plant, there were two areas that could be 
stocked 
for winter operations, and another area 


out, if necessary; a large coal bin that 


umn, and gear-box castings for planers, 


lotters, and lathes; and they ran up 
weight and to 40 by 100 in. in size. Analysis of the 


ituation indicated that coal and c: 


moved outside without ill effect 


The company bought a Clark Yardlift 
equipped with a demountable shovel 


largest size by means of its regular 


the smaller castings were moved into 


addition, some finished | 
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the 
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in 
10,000-sq-ft plant yard. The space had always been 
there, but had never been utilized until the company 


devoted to 


storage of large castings. These were bed, base, col- 


6024 truck 
attachment 
The truck could handle all castings except the one 
forks, 


the yard temporarily, which released more produc- 
tion floor inside the building. The truck now dos 
handling work formerly carried on by inside crane 
but it does it fast and efficiently enough to release 
ome of its time for moving coal, too 

Coal was handled before the change by manual 
hovelling—at $45.00 per 60-ton carload—to move 
it into the existing bin. Then the fireman had to 
wheel coal, as needed, to the furnace area, which 
was a dirty and undesirable chore. Now coal can be 
removed from a car or shifted from the yard to the 
furnace area by truck, with an operator and helpe: 
by means of the shovel attachment. The rate is bet 
ter, too, being 90 tons in 4 hi and much more coal 
600 tons—can be stockpiled at the plant between 
the iding and the factory wall The total 

new system is incalculable 
een from the increased production 

quicker and cheaper handling of coal, and 


pace vacu y some assembled unit 





MATERIALS 


NON-MAGNETIC DIESEL-ENGINE CRANKCASE is made of stainless 
steel by welding up plates and sections to final shape. Engine is for 
Navy ships built to escape magnetic detection 


SLIDES FOR DIAMOND DRESSING DEVICE for truing grinding wheels 
are made from Carpenter Steel Co air-hardening tool steel to replace 
case-hardened alloy steel. New material has better dimensional sta 
vility after heat-treatment, and holds tolerances to 0.0003 in 


F8 


Instead of getting simpler as we gain more knowl- 
edge and experience, the field of materials is getting 
more and more complex. Low alloys are getting 
lower, high alloys are going higher, and al] materials 
are being changed, varied, and adjusted for different 
specific purposes. The new field of ceramic-metal 
materials has started another expansion of human 
knowledge, and the field of plastics is gaining in 
importance. All this, even if it is complicated and 
difficult to keep up with, means better materials for 
specific applications and more applications that can 
be met by materials that do a good 
able—job. 

The following series of case studies was gleaned 
from many sources, including producer files, user 
reports, technical articles, and other printed matter 
They are not all-inclusive, but serve to indicate how 
material replacements can be made, and on what 
basis a decision to replace or not to replace may be 
made. They also serve to suggest that the usual pol- 
icy of letting things go along the same way, because 
they always worked, may not be smart in manv 
cases. New materials can make a very important dif- 
ference in some products, and this difference may 
mean profit instead of loss. 


not just a pass- 


STEELS 


High tensile strength is most important in Navy 
applications, where ships must withstand heavy 
pounding, resist impact, and hold together when 
damaged. Among a number of new alloys developed 
for sea use is manganese-titanium steel, which was 
developed by Lukens Steel Co as a substitute fo1 
manganese-vanadium steel, conventionally used fo1 
ship plates, when vanadium became scarce. Anothe! 
alloy, U S Steel’s Cor-Ten, is being tested for ship 
plate, and has proven to have a yield point half 
again higher than structural carbon steel, and cor- 
rosion resistance two to three times that of coppe1 
steel. 

Savings by substitution are often possible as new 
steels develop and as buyers learn more about steels 
available. For example, gears for heavy-duty rotary 
pumps made by a Chicago metalworking plant were 
normally made of steel rich in nickel—until the 
nickel shortage. A U S Steel chrome grade was sub- 
stituted, and was found to work just as well. The 
customer said the steel was easier to machine and 
heat-treat, and saved $40 per ton. Another example 
from USS files is from an aircraft plant, where T- 
shaped wing-flap tracks were machined from 
chrome-moly steel, wasting over 50°) of the stock 
purchased and using up too much time. A switch to 
hot-rolled 4140 T-sections cut machining 4 hours pe) 
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track, reduced scrap loss 60°, reduced final track 
cost 75°7, and proved that tHe rolled sections were 
stronger than the machined stock. 

Shells for three 29,000-kva transformers installed 
at Gates, Ore., were made from 3,-in. USS Cor-Ten 
instead of 42-in. mild steel, reducing the weight per 
shell from 24,000 lb to 18,000 Ib. The weight saving 
made installation easier and cut transporting 
charges $214.00 per unit. The alloy cost more per lb 
than mild steel, but this was more than offset by the 
reduction in costs because of less weight and lower 
shipping charges. 

Tool savings were made by a company making 
heavy-duty drum shafts because heat-treatment was 
not necessary on a new free-cutting steel, whereas 
the older material used had to be annealed. At 8 
shafts produced per day instead of 7, tools lasted 
three times as long and produced shafts with better 
mechanical properties. 

Westinghouse reports two savings in saws because 
of changes in material. High maintenance costs on 
bandsaws resulted in adopting chrome plating. The 
results were a drop of 90% in saw breakage and 
rewelding costs, plus increased saw life (three times) 
because of the harder saw-blade surfaces. 

Standard high-speed-steel saws were used for 
undercutting commutator mica at Westinghouse 
until it was noted that regrinds were too frequent 
and saw life was short because of the abrasive nature 
of mica. More expensive carbide saws replaced the 


HSS blades, which made regrinding more expensive, 


too. However, net tool cost was cut 97% for an an- 
nual saving of $10,000 because of increased saw life. 
There was also a less frequent changing of saws, so 
the cost of undercutting was reduced about 40%, 
which saves another $2500.00 per year. 

Savings on tool materials can usually be figured 
accurately by comparing the number of parts pro- 
duced per tool directly. In this manner, an automo- 
bile manufacturer compared tool life on boring and 
facing transmission-clutch hubs, a forging of 170 
to 207 Brinell. The old tool material managed only 
5 parts per regrind and at only 100 sfm; while the 
new material, Stellite, does 40 parts per grind. 

Hastelloy B replaced regular steel in an assembly 
fixture where magnetic recording heads are put to- 
gether. Locating surfaces had to be replaced every 
few days, originally, because the soldering flux cor- 
roded them. The new fixture surfaces have lasted for 
5000 parts and are still in top condition. 

New alloys are in view for industrial knives, too. 
Scraping plastic materials and cutting leather are 
two applications where conventional steels wear 
quickly. Experimental knives made of wrought 
cobalt-base alloy steel (Haynes No. 25) show good 
springiness and longer life. The same material has 
also proved its life eight times that of other materials 
formerly used in ram-jet-engine diaphragms. 

A mechanized hard-facing machine, developed by 
Haynes, has cut the time for facing oil-well-tool 
joints with titanium carbide from about two hours— 
as done by gas welding—to 15 minutes, and gives 
good distribution of carbide particles to resist wear. 
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D.E FOR DIE-CASTING OF electrical connectors was made from 
Carpenter Samson high-strength alloy steel because it could be cold 
hobbed, still retaining 175,000-psi tensile strength and standing tem 
peratures to BO00F. Hobbing reduced die costs over other steels that 
had to be machined 


PRECISION ONE-PIECE BORING BAR for cutting cast ring-gear 
housings is made from Carpenter No. 5-317 alloy steel, replacing 
SAE 3140 and 3250 boring bars that twisted too easily. Replace 
ment bars are made in a quarter of the former time, saving over 


$100 per bar 


One special problem related to corrosion is en 
countered next to welded joints in steel containe 
An Armco Steel Corp customer extended a 6000- 
gallon-tank plate, fabricated from Type 316 ELC 
stainless, by welding on a strip of Type 316. The 
solution emptied into the tank was 12% 
hydrofluoric acid, and was held at 175F, The acid 
ate through the extension flap, which was made of 
alloy not claimed to resist corrosion, but left the 
original material untouched; thus illustrating the 
importance of having a material made specifically 
for a specific job. 

Good savings on materials have been reported by 
Solar Aircraft Co, which makes afterburners for the 
J-33 jet engine. Some assemblies for this unit were 
specified to be made from N155, a stainless-steel 


nitric, 2° 


alloy containing 20% cobalt, 20% nickel, and 20‘ 
chromium, all of which are in short supply and ex- 
pensive. Type 347 stainless was substituted, after 
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ROD-END BEARINGS for military aircraft 
were made of 18-8 stainless, but restrictions 
made a substitution desirable. The metal 







now used is Carpenter stainless No. 3, a 





straight-chrome stainless, which filled condi 






tions and is not, in addition, subject to inter 





granular corrosion at operating temperatures 
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SEVERE STRESSES, high temperatures, and 


abrasion destroyed ordinary carbide and cast 


alloy spinning tools on this job where tube 
ends are closed up in a Cleveland plant 
Production per tool was only 8 pcs, but this 
has jumped to 1700 since introduction of a 
Kentanium (ti-carbide) spinning tool 





design changes were made, to cut costs on the unit 
from $223 to $60. The replacement alloy uses no 
cobalt, only 8% nickel, and 18% chromium, thus 
saving critical materials. 

In addition, Solar is pushing replacement of 347 
by type 321, which is stabilized with titanium in- 
stead of columbium, which is critical. Tons of co- 
lumbium have been saved by use of 321, as applied 
thus far. 

Another tank application filled by USS Cor-Ten 
was water heaters and water softeners. By using the 
alloy, shells of as much as 31% less thickness could 
be used (average reduction was 27°, ), and weights 
for shipping were cut 16°). Costs of shipping dropped 
15%, and the tanks were easier to install, as a 
result, 

The automotive industry has taken up high- 
strength alloy steels for many applications, includ- 
ing use for trailers. One maker reports payload in- 
creases of 50°, using alloys and tandem axles. 
Over long periods, such trailers can take 33% fewer 
trips to do the same work, which makes the alloy 
and axle costs pay off rapidly. A tank trailer baul- 
ing 2 tons of weight was fitted with alloy high- 
strength parts, which increased the capacity 300 gal- 
lons and jumped earnings $6.00 per day. This will 
pay for the trailer in about two years. Total earn- 
ings over a life of eight years will be about $15,000, 
over three times the cost of the trailer. 

Carbide advances have included, most recently, 
the adoption of titanium carbide as a cutting mate- 
rial. Kennametal cites a case where cone-bit cut- 
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SPECIAL FLAT-HEAD SCREW with an Acme 
thread for aircraft engines is peened after 
assembly. Stainless and carbon steels used 
previously would not fulfill all conditions, or 
were difficult to machine or thread-roll. Car 
penter No. 10 stainless was applied, eliminat 
ing manufacturing troubles, and fitting into 
assembly procedure easily 








RECUPERATOR CASTINGS that must with- 
stand hot gases and moderate stress. Alloy 


Castings Institute type HD  iron-chromium 
castings, made by Duraloy Co, replaced Type 
HC to provide more strength. High chromium 
content (28%) resists oxidation. Castings are 
up to 66 in. long and 5 to 8 in. wide 








ter teeth made of titanium carbide penetrated up to 
four times as fast as the hardest steel bits. Lower 
drill-collar loads were realized because the inserted 
bits held their gage better. Bit life was from 3 to 
10 times as long, and the holes produced were uni- 
formly straight and to diameter. 

Titanium itself is now being produced (by Lukens 
Steel) in commercial-size rolled plates weighing up 
to 1000 lb. Being 40° lighter than steel, titanium 
can be applied in place of stainless steel in the en- 
gine nacelles of the Douglas DC-7 airliner, saving 
200 lb of payload weight. 

Other carbides can show case studies where sav- 
ings were made over older materials, too. One bear- 
ing company uses roller separators that are drawn 
with tungsten-carbide dies. The separators are 
drawn from cold-rolled steel now, but previously 
they were made from hot-rolled steel. The change 
in punch and die material was necessary when the 
stock was changed because lime on the hot-rolled 
stock had lubricated the ordinary steel dies. The 
cold-rolled stock was not covered with lime, and the 
old dies galled badly. The change to carbide cleared 
up the galling, and also produced a much better 
finish on the work. 


POWDER METALS 


Examples where sintered metal-powder products 
have saved money or trouble can be taken from a 
number of segments of metalworking. Clock makers 
are one outlet for powdered-metal gears, pinions, 
and hubs. One manufacturer claims that they not 





1954 Production Planbook 
















only save cash on using sintered gears instead of 
machined gears, but the new material actually 
outwears the old in service 

Model trains formerly ran on driver wheels made 
from zine castings surrounded by steel tires. The 
same parts are now sintered at 60° of the cost of 
the zinc casting alone, cutting 10°, steel loss in 
scrap, and adding a final advantage—25% higher 
coefficient of friction on the toy rail, which improves 
the product. 

Four gears in a washing machine are now made 
of high-carbon, copper-impregnated iron powder 
with a tensile strength of 85,000 psi. They replace 
gears made from high-strength steel, which cost 
much more. 


NON-FERROUS METALS 


High-temperature service, as encountered in ad- 
vanced high-speed aircraft, is pointing up difficul- 
ties with aluminum alloys as used now. This prob- 
lem will become more acute in several years, when 
more aircraft capable of operating at speeds ove! 
Mach 1 are put into operation. Right now, there is 
one possibility in a Swiss-developed sintered-alumi- 
num material that may extend the temperature lim- 
it of aluminum as much as 300F. A somewhat similar 
material made by Alcoa has slightly low tensile 
strength and creep properties under 500F but 
above this limit it is much better in these properties 
than conventional aluminum alloys. It withstands 
high temperatures over fairly long periods of time. 

Savings in cost of bronze parts are reported by 
Chain Belt Co, where continuous-cast bronze is 
being used for making sprocket-wheel hubs now. 
Advantages of the material are less scrap and re- 
duced setup and machining time. Ram cap guides 
and neck-guide bushings are also made from the 
continuous-cast product, which is made by Ameri- 
can Smelting and Refining Co. 

Other case studies of applications of continuous- 
cast bronze are reported by the same company: a ma- 
chine-tool builder uses 104-in. lengths to make 8-in. 
spindle-shaft bearings for testing machines. The 
longer stock cuts waste, as encountered earlier with 
stock lengths of only 12 in. (which wasted lengths 
of 4‘to 5 in.); a pump maker uses continuous-cast 
bronze as a replacement for sand castings, which 
had a high rate of rejection. The parts are bearings 
for deep-well turbines, and must withstand heavy 
tension and vibration. The new material has not 
registered any failures in service to date. Life 
Savers, Inc, uses continuous-cast bronze stock to 
make sorting tubes, which were previously cut from 
cast tubes or bar stock (which took 17 hr). Machin- 
ing time is now only 4 hr. The same stock replaces 
brass castings that were non-standard in size, and 
which the company had trouble ordering from foun- 
dries in small quantities. Another pump company 
machines pump-shaft bushings from the stock at 
rates as high as 1000 sfpm, much faster than the 
machining rate on sand castings of bronze. Tool life 
is longer, waste is less because of higher accuracy of 
the continuous-cast product, and the company in- 
creased utilization of its own machining facilities. 
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ANNEALING RETORTS, used by American Brake Shoe Co to protect 
HSS tools from combustion products, were at one time made from 
seamless carbon-steel tubing, but results were not satisfactory. The 
retorts are now cast from Type HH alloy, made by Electro-Alloys Co 
Old retorts scaled and twisted, reducing capacity. Cast-alloy plugs 
can be used with the new retorts, which was not possible after 
the old ones had distorted 


» 


HSS HAS BEEN REPLACED by Kennametal inserted blades in the 
cutter body on this flat-facing job in rough, scaly steel forgings 
Comparative surface milled per grind is 10 to 1 over steel, using 
twice the speed and eight times the feed as possible before the 


change 


NON-METALS 


Plastic materials have expanded in usability in 
the past few years, and there are now available 
some new formulas that show promise for high- 
temperature applications. Fluorocarbon resins and 
silicone and heat-resistant polyesters have shoved 
the operating limit above 400F; in fact, a trial instal 
lation of phenolic-glass laminates in the axial-flow 
compresor of a jet engine has shown good result 
The plastic, easier to form and cut than metals, wil! 
probably be adopted for use in compressor blade 
Another new plastic is a foam that can be used to 
fill in aircraft wing and tail sections, giving strength 
and permitting thinner aluminum airfoil panel 


Fil 





Metal-to-metal plastic adhesives now rival riveted 
joints in strength, and are useful to save weight 
and join sections where rivets would be too bulky 
ov where rivet-hole stresses are not desired. Some 
fluorinated-resin electrical insulation that can with- 
tand operating temperatures of 350F is being ap- 
plied to aircraft electronic panels and controls. Gas- 
kets and seals, too, are being made of plastics; some 
are even being used in rocket motors. 

Many cases of nylon or other plastics replacing 
rubber and fibrous materials for insulation can be 
cited. In most of these applications, the plastic is a 
material that adds special properties, such as resist- 
ance to oil, flexural strength, or tensile strength, that 
the older material cannot produce. Heat-sealing 
equipment, for example, is insulated with plastic 
that withstands high temperatures 

Nylon is applied to parts of bread-making ma- 
chinery because the dough will not stick to it. 


PARTS 





Replacement of parts involves changes in design, 
material, or function; or perhaps a combination of 
the three. Assuming the fallibility of the human 
mind, almost any part or product can be improved 
in One respect or another; but the justification lies 
in economics of the product. If a new part will im- 
prove appearance, utility, or economy, then a change 
may be reasonable. Even a change for change’s 
sake, in the case of consumer products, is sometimes 
useful; but almost never is it good practice if the 
part or product is simply a working device. 

Three parts changes made by Westinghouse Elec- 
tric Co show replacements on the basis of economy. 
One was hot-rolled bar stock, which had been or- 
dered and delivered all in 22-ft lengths. But analy- 
sis Of bar-stock costs indicated that extra charges 
occurred because some of the stock had to be cut 
down to shorter sizes. New practice is now to order 
10°% of a given lot in random lengths, which cuts 
costs $5000 per year, even though one restriction 

that none of the random lengths be less than 16 
ft long—applies. 

A methods change in making spider hubs and 
arms for water-wheel generators cuts costs on this 
item by 50°). Instead of continuing to cast these 
parts of steel, they are now fabricated with sub- 
merged-are welding. Another case involved bush- 
ings, made before by forging them from high-car- 
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Neoprene is the only material, so far developed, 
that will stand the rough conditions in an oil well 
during drilling, and so is applied to bushings that 
center the drill collar inside the already-drilled 
haft. The newest collars outlast older rubber ones 
and resist action of the drilling liquid that is in- 
erted into the hole to lift cuttings to the surface. 

Pratt & Whitney aircraft engines are now im- 
pregnated with a plastic synthetic resin, replac- 
ing sodium-silicate sealing material which is nec- 
essary to make the porous casting withstand gas 
and liquid pressures at temperatures of 150C. The 
General Electric 3255 Permafil is introduced in auto- 
claves, then allowed to solidify. The process is better 
than the old method of stopping up openings with 
rubber plugs, then forcing the silicate into casting 
pores with hand pumps. Impregnating is easier and 
safer, the plastic cures quickly and is more positive 
in sealing properties, and it resists attack better. 


bon manganese steel. Now the bushings are made 
by “burning out” low-carbon hot-rolled steel, net- 
ting a savings of 49°. 

Induction-heating studies from Westinghouse 
how that the company practices what it preaches 
in selling its equipment. The East Pittsburgh com- 
pany plant used to solder terrninals to capacitor- 
can covers by hand, using five men who took 9 min- 
utes per part. Rate of rejection was 8%, a fairly 
low figure, but this has dropped to 1°‘7, since instal- 
lation of a 20-kw RF generator that can keep up 
with annual output of 180,000 covers, using only 
one man on the job. Floor area has been cut 60%, 
and equipment has paid off in only 15 working days. 
Present work time per part is 40 sec 

Whitney Chain uses an induction generator to an- 
neal chain pins, and reports production rate mul- 
tiplied by 10, higher quality, no cleaning required 
after annealing, saving in manpower of 5 to 1, re- 
duced floor-space requirements, cut materials-han- 
dling costs, and no major equipment replacement 
required. The old method, “lead-pot” annealing, 
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STOCK BIN this one at 
George Gorton Machine Co 
is unusually well kept-—is 
the reservoir for parts and 
tools It's a place where 
overstocking is dangerous 
and expensive, particularly 
when a standard item may 
be changed and old stock 


must be disposed of 


POWER AND CONTROL 
PARTS care an expanding 
field; indicated by this con 
trol panel for an automatic 
forging assembly and 
spray painting setup for 
large road-building- machin 
ery parts at Ace-Central 
States Machine Tool Co, De 
troit Machine cost about 
$100,000, but cuts produc 
tion costs by eliminating 
several manual jobs in the 
process. Behind and to left 
of electrical panel are valve 
and hydraulic pump for the 


power system 


; 


has passed completely from the production line in under a year. Three operations in brazing au 
Owens-Illinois Glass Co is another plant using craft intake manifolds, done at one time by hand at 
induction equipment. There a skilled operator wa 16.2 minutes per flange, are now done at 19 second 
required to torch-seal anode contacts into TV pic- per flange. The silver-solder brazir job is done 
ture tubes, at a rate of 100 tubes per day. Now the on four fixtures 
rate is two tubes per minute; allowing an unskilled An example of replacement becau ales ad 
operator to finish 900 tubes in a day. Costs are down vantage—not appearance in this case, but strength 
90%, rejects almost eliminated, and quality im- involved the Weldon Tool Co, makers of direct- 


proved. reading measuring attachments for lathe The ma 


Still another study, from B H Aircraft Co, report jor parts for the attachment were switched from 
An 


large savings, including paying for the equipment bra castings to bra die-pre d forgi ( 
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TURBINE ROTORS are an example of parts that must be stocked; yet 
changes in design are constantly coming through the engineering 
department 


aconda). Advantages aside from the sales point 


are overall savings—because machining is easie1 
and less work, and because finish is very good, cut- 
ting plating costs down. 

Fasteners of new designs can often make large 
savings in assembly shops. One example comes from 
Admiral Corp, radio manufacturer, where shield 
cans for radio and TV chassis bases are now mounted 
by means of spring clips, made by Palnut Co. Sav- 
ings per can amount to $0.015, mainly the result of 
reduced assembly time. The clips, fastened to the 
can permanently by rivets, are simply slipped into 
a chassis slot, where they spring open and hold the 
can in place. 

Pontiac Motor Div, General Motors Corp, reports 
56 


a 75° reduction in assembly time on nut-and-wash- 


PLANT SERVICES 


er assemblies where Palnuts have replaced conven- 
tional nuts and washers. There are many other 
special fastening devices where their acceptance for 
high-production assembly work can save consider- 
able time and costs. 

Precision investment castings, measuring 7 in. in 
dia and 4 in. high, weighing about 25 lb, are now 
specified by Packard Motor Car Co for cylinder 
heads on its new line of diesel engines. Haynes 
Stellite Co provides the castings, which are designed 
to require minimum machining and machine-tool 
investment, and which are made as integral units 
which eliminates much assembly cost 

Anaconda also supplies die-pressed forgings that 
replace sand castings to NuTone, Inc. The parts are 
door knockers that attach to chimes, and are sub- 
sequently machined and finished. Savings on buffing 
made the switch to torgings practical 

A design change in a journal-box housing made 
by Hyatt Bearing division, General Motors Corp, 
allowed a reduction in weight of the steel casting 
from 385 lb to 285 lb, saving material. Other design 
changes in the same part reduced machining time, 
which also cut costs. The same company has made 
a number of changes from steel castings to mal- 
leable-iron castings, and vice versa, in a concen- 
trated program to reduce foundry costs. 

A new product, fiberglas tubing coated with Gen- 
eral Electric silicone rubber, made by Bently, Harris 
Mfg Co, is replacing other less lasting electrical 
insulations in equipment where mechanical wear 
breaks down conventional insulations, thus saving 
repair costs. The material will withstand high vol- 
tages and gaseous atmospheres, and will not de- 
form under soldering heat. 

Standardization can be a vital economic factor in 
replacement of parts in machines and mechanisms 
Where a special part has to be machined and ad- 
justed, it is often possible to replace with standard 
items that cost much less and are more convenient 
For example, General Electric has reported a sav- 
ing of about $10,000 in annual costs of adjusting 
teoth contact and backlash of gears and pinions in 
gas-turbine accessory units. This figure includes 
roughly $9300 in materials, and $700 in labor. Basis 
of the change is switching from special ground shims 
to laminated shims, made by Laminated Shim Co. 





As production increases and lines become longer 
and better organized, so must plant services be im- 
proved and reorganized. Any one factor in a metal- 
working plant can make a difference in profit if it 


is neglected, but plant services are all the more 
dangerous because they are so easily ignored. 

Plant services are not always a function of plant 
size and complexity, but they loom much larger in 
importance as the plant gains in output and economic 
weight. Thus, such a simple thing as water—fo1 


drinking or cooling—may turn into a large problem 
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AIR CONDITIONING 

Of all plant services, air conditioning has shown 
the largest increase in importance in a short time. 
It really started in industry—the first application 
was a lithographing plant in Brooklyn—but it 
strayed into the consumer and_ public-building 
field in a short time. One early case was the air 
conditioning of an aircraft plant, during the first 
world war, to prevent distortion of bomber air- 
frames because of humidity changes during manu- 
facture. Later applications have been made at 
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Assembly is made at bench where excess cement is drained off. Ce 
ment must not bubble during drying cycle, or loss of strength in bond 
will result. Production has been boosted from 7000 units to 15,000 by 
Kathabar unit (made by Surface Combustion Corp 


Inspection station is at end of drying tunnel in which abrasive sticks 
are cemented to metal holders for Micromatic Hone Co. Two outside 
ducts deliver 20%-relative-humidity air to tunnel, which has cut re 
jects from as high as 50% to almost none. Center ducts exhausts wet 


air to outside atmosphere 


Woodward Governor, where controlled air makes 
a definite contribution toward precision of the prod- 
uct. A Southwest installation, Hughes Aircraft at 
Tucson, Arizona, illustrates how the trend is going 
in hot climates. Workers almost refuse to take jobs 
unless some air conditioning is present in the fac- 
tory—and that the whole not just 
special areas. 

The special case for air conditioning 


means plant, 


ultra pre- 


CONDITIONING LEVEL ONLY 5° 
FOR COMFORT AT DOEHLER-JARVIS 


The chill shock usually felt when passing from an 
unconditioned area to a conditioned room is reduced 
to a minimum in Doehler-Jarvis offices at Toledo 
The Kathabar unit maintains a constant humidity—- 
45°, —in office air by absorbing moisture with lithi- 
um chloride. However, the temperature differential 
between office and factory areas is held to 5F: thus 
office temperature varies as does factory temper- 
ature 


WELL-LIGHTED OFFICE is 
straight rows of fluorescent fixtures, and is kept at air-conditioned 


equipped with sound-insulating ceiling, 


atmosphere that is not chilling to personnel that must walk into 
factory or from plant into office 
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cision and specific purpose—is illustrated by Pratt 
& Whitney Tool Div; Niles, Bement, Pond Corp, at 
Hartford. The gage-block department there has been 
air-conditioned for some years because of the neces- 
sity for constant-temperature and constant-humidity 
conditions. Many gage departments in other plants 
have air conditioning; in fact, this special use of ail 
conditioning is not now anything out of the ordinary, 


but it is becoming more popular 
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REEVES 


NTROL 
a 


SPEED CO 


Variable Speed Transmission 
for providing infinite, accurate 
speed flexibility over a wide range 


2:1 to 16:1. Especially adapt 


able for heavy duty applications. 


Sizes from fractional to 87 hp. 


Vari-Speed Motor Pulley con 
verts any constant speed motor to 
an accurate, variable speed drive 
with 4:1 ratio. Rugged, depend 
able—sizes to 10 hp. VARI-SPEED 
JR. available for light machinery 


_—s 


Moteodrive combines motor, 
speed varying mechanism and re- 
duction gears in single, compact 
unit. Speed variations 2:1 to 6:1. 
Sizes to 25 hp. Also available in 


fractional sizes with 10:1 ratio. 


Flexi-Speed Drive is the most 
versatile, most economical vari 
able speed drive with 8:1 speed 
range. Mounts in any position 
drives in any direction. Available 
in Ya, % and | hp. 


REEVES PULLEY COMPANY, COLUMBUS, INDIANA 


Recognized leader in the specialized field of variable speed control. 
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Ps nese he ara eR 


ts standard equipment 


on 2750 different 


makes of machines! 
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Make the machines that you design or build more 
flexible, more productive, more salable, with REEVES 
Variable Speed Control as standard equipment. 
Reeves provides the fu// range of stepless speed ad- 
justability necessary to handle all the variations in 
speed and timing required for different materials, 
sizes, shapes, processes, operators ... simply by the 
touch of a button or the turn of a handwheel. 
Whatever the specialized variable speed require- 
ments of your machines, the complete REEVEs line has 


|? 


ALDWin 
‘ DerIANce 


j » 
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the equipment you need . . . with your choice of 
manual, electric or completely automatic controls. 
The use of REEVEs as standard equipment by the 
manufacturers of 2750 different machines speaks for 
Reeves accuracy and dependability. Let one of the 
REEVES engineers—strategically located throughout 
the United States and Canada—show you how one of 
the four basic units in the Reeves line can be built 
into your equipment or installed on it. Write today 
to Dept. A98-3N for i 32-page catalog 


(D>. 
SPEED \\)) CONTROL 
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Here's Good News for 











US'S 
Free-Machining 


MX 


is now available in 
OPEN HEARTH 


as well as BESSEMER 











screw machine operators 





The fact has been amply demonstrated that you can produce more 
parts per hour, that you can prolong tool life, minimize rejections, 
readily hold to tolerances and obtain better part finish by using 
MX screw stock. 

In the past three years, the hundreds of shops that have put this 
faster-cutting bar stock into production have proved that MX will 
reduce the cost of any part by out-performing ordinary screw stock. 

Such cost savings have averaged between 10 and 15°, sometimes 
ran as high as 40%. Today, you can confidently count on still 
bigger savings by using this steel. 

And make a note of this. Now MX is also being produced in our 
Open Hearths to give screw machine operators a freer-cutting steel 
of the C-12XX type. This steel, especially controlled to improve 
cold-drawing characteristics, assures users of a fast-cutting bar 
stock not only of excellent surface quality but one that performs 
exceptionally well when finish-machined parts must be subjected 
to crimping or other deforming operations. 

USS Free-Machining MX—either Open Hearth or Bessemer— 
is available in all the popular bar sections and sizes. You can obtain 
it in cold-finished form from your regular supplier as “MX” or 
under his own identifying trade name. In hot rolled form, MX is 
available direct through our nearest district sales office. 





UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 


" UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
Uss UNITED STATES STEEL EXPORT COMPANY, REW YORK 
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Fingertip 
heat control 


right at the work-with the 


Ps.H Welding Twins 


equipped with Dial-lectric Control 


Dial-lectric Control is an exdusive P&H feature that helps you weld faster, easier, better — at less cost! 


P&H AC WELDER 


As easy as tuning your radio — just turn the radio-type knob 
of the Dial-lectric Instantaneous Remote Control (or step 
on a foot treadle), to adjust heat accurately. Easy, quick-start 
arc. No hard-working cranks to turn. No moving pasts to 
cause delays or maintenance expense. Sizes up to 625 amps., 
NEMA rated. Connectable to 220 and 440 volts. 


P&H DC RECTIFIER WELDER 


Also equipped with hand-or foot-operated Dial-lectric 
Control, to oe Se the welder fingertip heat control at the 
work. hard-working cranks to turn. No moving 
parts to wear out. Saves on power costs u 
and idle and no-load periods. Protects the 
primary input line against unbalanced conditions. 
Three sizes, 200, 300, and 500 amps., NEMA rated. 











WELDING DIVISION 


ARNISCHFEGER 
CORPORATION 


4514 WEST NATIONAL AVENUE © MILWAUKEE 46, WISCONSIN 


the EN Mine Non yp PO ee can hy ans 


Tevce Chants POwt® SHOE: NO noms «(HECTOR HOOT WHOING EQUPmEN 








PH 


Welding Equipment 


speeds production 
schedules, cuts costs 


P&H 
LOW-HYDROGEN 
ELECTRODES 


high-hardenable steels, 
aircraft and similar steels, 


P&H 
POSITIONERS 


Position heavy 
weldments for 
economical down- 
welding. 


P&H WN-301 

Engine-Driven 

DC ARC WELDER 
a¢< 


Portable. Equipped with Dial-elec- 
tric Control, for fingertip heat con- 
trol at the work — gives you faster, 
better welding. Runs at only 1750 
rpm. Welding service range, 60-375 
amps, NEMA rated. 

Ask neh mmm = 

ileometion, er weite far 

free bulletins. 

WELDING DIVISION 
HARNISCHFEGER 
CORPORATION 
4514 W. Metional Ave. Milwevkee 46, Wis. 

204A 


if you build or 
use machines 


circulating 4 lubricating oil 


coolant 


hydraulic oil 
» 4 
N17 


you need 
FRANTZ Magnetic Separators 


They give longer tool life . . . better 
finishes .. . more production between 
grinds. They protect surfaces subject 
to wear in metal-forming and ma- 
chine tools, pumps and compressors 
and other machinery. FERROFILTER 
FRANTZ FERROFILTERS remove ferrous — Models PQ-4 
chips and particles even of micro- oe 
scopic size as the oil flows through a 
stack of strongly magnetized grids. 
Units may be cleaned quickly—all 
parts are easily accessible. Capacities 
of standard models range from 5 to 
200 gpm. FERROFILTERS may be in- seen 
stalled on pipelines in any convenient Medels PQ-3 
position. Simple, compact, rugged nl catediiins 
construction with no moving parts... 
years of service without maintenance. 


the Heart of the FRANTZ [FERROFITER 


One of a stack of grids strongly magnetized by powerful 
Alnico permanent magnets. The “honeycomb” design combs 
and recombs the oil or coolant, splitting the stream into 
thin elements and forcing even the finest magnetic particles 
close to the magnetized grid edges 


Send for BULLETIN PM-57 


S. G. Frantz Co., Inc. 
P.O. Box 1138 Trenton 6, N. J. 
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Business Executives! 
Check These Questions! 


If you can answer “‘yes” to most 
of them, you—and your com- 
pany—are doing a needed job 
for the National Blood Program. 


Have you given your em- 
say time off to make 
lood donations? 


Has your company given 
any recognition to donors? 
Do you have a Blood Do- 


. . nor Honor Roll in your 
\ i company ? 


ph Have you arranged to have 


\ A 
“Why should you give blood? Q = A. a Bloodmobile make regu- 
Ask me—I ought to know. I fought in — ‘ , lar visits? 

Korea. But since then I’ve been through . ; Has your management en- 
the biggest battle of all—the battle for life itself. dorsed the local Blood 
And it was blood—and blood alone— that saved Donor Program? 


me. Don’t know when [Il be in a position to start Have you informed em- 

repaying my debt by giving some blood of my ployees of your company’s 

own, But I will—some day, You can count on it!” plan of co-operation? 
Was this information 
—= through Plant Bul- 
etin or House Magazine? 


Ai kinde of people give blood—for all kinds of reasons. 

But every reason for giving blood is a special reason . . . just 
as every American life that can be saved at any time and at 
any place ... is special. So whatever your reason for giving 
blood, this you can be sure of: Whether it goes to a combat 
area, a local hospital, or for Civil Defense needs—this priceless, 
painless gift will some day save an American life! 


Give Blood Now 


CALL YOUR RED CROSS TODAY! 
NATIONAL BLOOD PROGRAM 


Have you conducted a 
Donor Pledge Campaign 
in your company ? 


Have you set up a list of 
volunteers so that effi- 
cient plans can be made 
for scheduling donors? 


Remember, as long as a single 
int of blood may mean the dif- 
erence between life and death 

for any American .. . the need 

for blood is urgent! 
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Brass and Bronze Free-Cutting Rods 


Furnished in all sizes 
from ‘As" for small- 


diameter rods up to 


10% for cast and 


turned rounds. The 
most easily-machined 
of all metals and 


alloys 





Squores, hexagons, 
half rounds, half ovals, 
and special shopes 


Extruded-only rec- 
tangles furnished up 
to 544” maximum di- 
agonal. Extruded, 
drawn, machine- 
straightened hexagons 
up to 4”, rectangles 
up to 34%" maximum 
diagonal 


Titen bross ond bronze 
products ore supplied in 
ig Me, Me ad 
requirement. Write for 
descriptive catalogs. 


, 


METAL MANUFACTURING COMPANY 


Bellefonte, Pa. 


Offices and Agencies in Principal Cities 









Brass and Bronze Forgings 


From % o2. to 100 Ibs. in weight. Produced to meet requirements 


of uniform dimensions, finish and physical properties 





Brass Pressure Die Castings 





Parts having thin sections ond intricate cored ports readily pro 
duced. Titan die castings have better finish, stronger structure and 


greater accuracy than sand castings 


Brass and Bronze Products 


Bronze Welding Rods 


Eight different types 
meet all requirements 
Titan's exclusive 
Double Deoxidation 


process assures ductile, 


high-strength, non 


porous welds with the 


Oxnyacetylene torch 


Brass Cold Heading Wire “ 


Brass wire for many 


facture of rivets, bolts, 


screws, fasteners, etc 











500" Series Unground Radicl 


and Thrust, Full Ball Type, 
Pressed Cone, Soft Outer 
Band, Inch Sizes 


| COMPOSITION 
2 , SEALED 

j - = 1v 
“1600” Series Low Cost Precision Radial Bearings and “3000” Series Unground ‘Precision Bal 
Type” Radials, Metal Shielded or Open, or with Composition Seals, Inch Sizes. Also “’C’’ 


Series Precision Radial Bearings Metal Shielded or Open in established Light Duty Inch — Series, similar to 
Standard Sizes. All Solid inner and Outer Race Type with Retainer, as illustrated. 500” Series except Solid 


PRECISION aw 
SEMI-PRECISION ce 
— AND “600” Series and Automo- 


oe ‘ 4 Ground Thrusts, Series "1000", tive “Steering Knuckle” Self- 
“FR” Series Flat Race Groun 1100", ‘'2600" and "2700", contained Unground Thrusts, 
Thrust with Solid Brass Ball with Retoiner, Inch and UNGROUND Full Ball Type, Soft Outer 
Retainer, Inch Sizes Metric Sizes Band, Inch Sizes 


= 7 ‘Clutch Release’ Bearings, 
: Angular Contact and Thrust 
"400" Series Unground Deep “Flanged” Series, Similar to Types, for Automobile, Truck, 


Groove Radial, Full Ball Type, 1200" Series, Similar:to 400" "400" Series Except Outer Bus, Tractor, Farm Machinery 
Soft Outer Band, Inch Sizes Series Except Double Row. Band Flanged and Industrial Applications 


STANDARD 



































ALSO 
BALL BEARING 
SHEAVES, WHEELS 
Salem SERIES 7500 oe AND 


DOUBLE 


SEALED ee TROLLEY WHEELS 


<4 


+ 
re 
s 
“?"? 


me 


€ SHAFT 





F100" Series Flange Mounted Self-aligning Radial Bear 
ings designed for easy application to Machine Frames 
Solid Inner and Outer Roce Type with Retainer, Labyrinth 


Composition Seals, Two Locking Set Screws. Popular 
Race Type with Retainer, Inch Sizes ; 
Yk : — Inch Shoft Sizes 


oe Ce >. 


NICE BALL BEARING COMPANY 


NICETOWN ‘PHILADELPHIA: PENNSYLVANIA 


7500° Series and 7600" Series Precision Radial Bearings 
with Labyrinth Composition Seals. Solid Inner and Outer 
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Golf locking factonore 
EZthie EG Cop nuts 


HEX NUT HIGH TENSILE NUT 


SPLINE NUT f, 


CUNCH NUT 1200° F. HIGH-TEMP. NUT 


GANG 
CHANNEL NUTS FLOATING ANCHOR NUT 


Every major aircraft now being assembled relies on the 
vibration-proof holding power of ELASTIC STOP nuts, 
Only ESNA manufactures a complete line of all types 
and sizes of self-locking nuts. 


dia. from 1/16” to 1/2” 


Rollpins are slotted, tubular steel, pressed-fit pins 
with chamfered ends. They drive easily into holes 
drilled to normal tolerances, compressing as driven. 
Extra assembly steps like hole reaming or peening 
are eliminated. Rollpins lock in place, yet are read- 
ily removed with a punch and may be reused, 
Cut assembly costs by using Rollpins as set 
screws, positioning dowels, clevis or hinge pins. 
Specify them in place of straight, serrated, tapered 


or cotter type pins. 


4 
ELASTIC STOP NUT CORPORATION ao te 
OF AMERICA cones 


Elastic Stop Nut Corporation of America 
Dept. N34-119, 2330 Vauxhall Road, Union, N. J. 


Please send me the following free fastening information: 


Elastic Stop Nu’ Bulletin () Here is a drawing of our 


| Rollpin Bulletin 
(-) AN-ESNA Conversion Chart 


Name 
Firm 


Street 
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product. What fastener would 
you suggest? 


Title 


Stote 





WHY IT PAYS TO BUY STEEL FROM WAREHOUSE 








— w 


You don’t lose production time waiting for steel ! 


WHEN YOU BUY STEEL FROM 
WAREHOUSE, YOU GET: 


@ LOWER INVENTORY COSTS 
@ LOWER SPACE COSTS 

© LOWER TIME COSTS 

@ LOWER CAPITAL INVESTMENT 
@ FASTER PRODUCTION 


@ FEWER INVENTORY LOSSES 


U 


N 


ou don’t have to adjust your production schedule to match mill rollings 
when you use a U.S. Steel Supply warehouse as your own. We can make 
deliveries to suit your convenience. The stocks in our local warehouse and the 
resources of our 14 other warehouses promise delivery of the steel you need 


when, where and in the condition you want it. Contact your U. S. Steel 


Supply salesman. 


U. S. STEEL SUPPLY 


DIVISION 


General Office 
208 So. La Salle St., Chicago 4, Ill. Warehouses and Sales Offices Coast to Coast 





. a eo ke > Tt € &@ 














You're always in line for satisfaction 
with PHILADELPHIA GEARS 


For over 60 years Philadelphia has supplied gears of all Spur Splines 
types, sizes and materials to all lines of industry. Our Helical Coniflex Bevel 


Spur Internal 


a , ‘ a Helical Internal 
exacting specifications while our engineers are willing Rack Zerol 


Herringbone Hypoid 
For complete satisfaction on every gear order—order nt Intermittent 


Phillie Gear. Non-Metallic Sprockets 


hiladelphia Gear Works, ic. 


BA 


modern shop is equipped to produce gears to the most Spiral Bevel 


and able to help you with any special gear problem. 





ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA, 


industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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PROGRESS 


2 “ 
= L 
2 44 


AUTOMATIC CONTROL of lubrication pumping system by the ADJUSTING PROCESS TIMER is simple and need be done only 
unseen G-E process timer releases operator for full-time opera- once. Here operator adjusts the TSA-14 for lubrication 


cye le 
tion on machine; will automatically increase this machine's life, 


on the basis of a predetermined percentage of operating time. 


Here’s how you can... 


Boost Operator Output with a G-E Process Timer 


Because of automatic — rather than manually controlled 

lubrication, an operator's output is measurably increased, 
machine life is prolonged, and shut-down time for repairs 
is reduced to a minimum. Here a General Electric TSA-14 
process timer controls a motor and pump which im turn 
supplies oil to various parts of the machine. The operation 
shown above is only one example of the many applications 
where the precise ¢ ontrol provided by this timer saves man 


powel and prolongs machine life 


MANY APPLICATIONS 
“Stopwatch aceuraes thats how the controlling ut 
curacy of the TSA-L4 process timer is described. This preset 
control provides exact onoor off timing for machine opera 
tions, Applications for the ‘PSA-14 range from pumping 
‘ ontrol to the accurate Titty required by chemical processes 


FOR MORE INFORMATION 
Write or call your nearest G-E Apparatus Sales Office, o1 
Authorized Agent or Distributor. Ask for Bulletin GEC-525 
General Electric ¢ ompany, henectady 5, N.Y, 604165 


Ge COR ful pow confi CHCE UR. 
7 N equipped with pipe nipple for easy mounting and color code 
L . a | for easy wiring. N rite for descriptive publication today! 
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EASY INSTALLATION is yours with the TSA-14, which is 








They're still talking in shops that use 


J&L*1200° 


COLD FINISHED STEEL 


The list of shops making J&L “1200” Cold 


Finished Steel a permanent specification keeps 


Shop records keep 


growing. Production records prove—again 


proving the logic of ‘ ws ‘ and again—that here is a new, free-cutting steel 
, a ” pre, | with exceptional machinability and uniformity. 

using J&L “1200 é 

COLD FINISHED STEEL h, a4 There are two things you should do today: 


in terms of 


Obtain complete information concern- 


SUPERIOR MACHINABILITY i} “ing J&L “1200” Cold Finished Steel. 


Try J&L “1200” Cold Finished Steel 


HIGHEST QUALITY FINISHES 9)? jo enn te 
DEPENDABLE UNIFORMITY 

is Here's a booklet that will help you . . . 
EXCEPTIONAL EFFICIENCY “a SEND FOR YOUR COPY TODAY! 


from machines and 


Jones & Laughlin Steel Corporation 
402 Gateway Center 
Pittsburgh 30, Pa. 


I'd like a copy of your booklet “J&L 1200 Cold 
Finished Steel.” 


COMPANY 
ADORESS 


JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH 
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You'll find the 


GRADES 


A.1.S.1. TYPE 


300 SERIES 


301 
302 


309 
3095S 
310 
3105S 
314 
316 
316L 


TS316 


317 
318 
321 
347 


18347 


TS347A 


400 SERIES 


500 SERIES 








rade you want... 


the inish you want... 


U-S'S DESIGNATION _ 


US'S 
US'S 


u's's 
uss 
uss 
u's'S 
U'Ss'S 
U'S'S 
US'S 


17-7 
18-8 


18-8FM 

18-8S 

18-8S C.03 Max. 
18-8FS 

20-105 

25-12 

25-1258 


U'S'S 25-20 
US'S 25-205 
U'S'S 25-20Si 


US'S 
US'S 


US'S 
US'S 
US'S 
u's'S 


18-8Mo 
18-8Mo C.03 Max. 


19-9Mo 
18-8MoCb 
18-8Ti 
18-8Cb 


12 Turbine 
12AL 

12 

12FM 


17 


SHEETS 


Finishes 


Thicknesses 
Widths 
Lengths 


PLATES 


Finishes 
Thicknesses 
Widths 
Lengths 





ANGLES 
| Finish 


| Thicknesses 
Sizes 


| Lengths 


BARS 


Finishes 


Sizes 
Lengths 


Thicknesse:, 
Widths 


ATS 


Finishes 
Thicknesses 
Widths 
Lengths 





MI-FINISHED 


Blooms—Billets 


PRODUCTS 


—No. 1—No. 2D—No. 2B— 
No. 4—No. 6—No. 7 

—from .010” to .1874” 

—from 24” to 72” 

—up to 196” in cut lengths 
Also available in coils up to 48” 
(only in unpolished finishes) 


—HR—HRA—HRA&P—No. 4 Finish 
—.1875” and heavier 

—over 10” to 132” 

—up to 480” 


—HRA&P 

—from Y%" to 1%” 

—from %" x %" to 8” x 8” 
—up to 360” 


Rounds, Squares, Octagons, Hexagons 


—HR—HRA—HRA&P—CD— 
RT—CG—CG & Polished (Rounds only) 

—from 2" to BY" 

—up to 360” 


—from 4” to 22” 
—from 4” to 22” 


—HR—HRA-—-HRA&P—CD 
—from “" to 2%." 

—from ¥%”" to 10” 

—up to 360” 
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the size you want... 


mn U-S°S Stainless Steel 


PRODUCTS 


| 


WIRE 
Coils and Straight and Cut 
Finishes —Copper, Lead, Tin, Galvanized, Wax, 
| Bright, Oil, Soap, Lime 
| Sizes —from .008 to .500 
Lengths —from 12” to 22’ 


COLD-ROLLED STRIP 
Coils and Straight and Cut 


Finishes —No. 1, No. 2 
| Thicknesses —from .010” to .1874” 
| Widths —from %" to 23'%e" 
Lengths —from 12” to 20’ 


| 
TUBING 


| Finishes —Standard Pickle, Grit No.'’s 80, 120, 180, 


320 and range polishing 
| O.D. Sizes —from %" to 9” 
Lengths —Comparable to other carbon, alloy 
| cold-drawn tubing 


| 


All these praducts are available in the South 
from Tennessee Coal & Iron Division 


and in the West from Columbia-Geneva Steel Division 


UNITED STATES STEEL CORPORATION, PITTSBURGH ~- AMERICAN STEEL & WIRE DIVISION, CLEVELAND - 
NATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IPON DIVISION AIRFIELD, ALA UNITED STATES STETL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL LAPORT COMPANY, NEW YORK 


TAINLESS STEEL wire as thin as a 
hair or as thick as your thumb 
. . . Stainless Steel plates “‘as big as 
the side of a house” . . . Stainless 
Steel pipe and tubing in a wide range 
of analyses and in all commercial 
sizes .. . you get them from United 
States Steel. 

You have the widest possible free- 
dom in selecting the grade, shape 
and finish that fit your design and 
fabricating procedure. And we'll be 
glad to discuss the special orders that 
may go beyond the catalog range. 

Keep in mind, too, the fact that 
our mills have roll passes for an un- 
usually broad range of sections for 
special applications. New rolls can 
be cut for others if requirements 
justify the need. 

Along with this wide selection goes 
top quality when you use US'S 
Stainless Steel—a perfected, service- 
tested material that is made to give 
the finest performance, both in fab- 
rication and in end use. 

You also receive the assistance of 
our representatives in helping you to 
cut fabricating costs and achieve the 
best results through selection of the 
proper grade, size and finish for your 
job. 

For everything you want in Stain- 
less Steel, come to “Stainless head- 
quarters” — United States Steel. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


U-S*S STAINLESS STEEL 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE TUBES 





Ue t.8 2 8 TASS 
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WIRE - SPECIAL SECTIONS 


$ ¥ 8 Et 





PRECISION GEARS TO 
SPECIFIC REQUIREMENTS 


Stahl precision racks are made in all shapes and up to 20 feet 
long, 3 DP. Flawless in operation, they are fabricated to your Gears tor special applications, such as the double-cable flange 


exact specifications and at prices that will please you. Stahl's 


spur gears illustrated, are routine at Stahl Gear. Years of 
specialized experience, skilled workmen, precision equipment 


skill—experience—and facilities insure quick delivery. For the all result in gears that are made right, fit right, last longer 
finest in racks or gears it will pay you to get Stahl’s estimate When you want gears, accurate gears that are produced eco 


first 


nomically and on time, get a Stahl estimate first 


Precision machined and cut, these continuous—tooth Herring When your needs call for silent gears and pinions, get them 
bone gears and pinions are ready for a long, productive life in from Stahl. Whether fibroil, bakelite or rawhide, Stchl has 


constant, heavy duty use. Stahl specializes in producing gears 
like these economically and on time, to meet your exact speci 
fications. For any type gear, in any size or quantity, get Stahl’s in any size or any quantity 


estimate first 


the experience and specialized equipment to make them right, 
For prompt delivery and attrac 
tive quotations, get a Stahl estimate first 


Punch Press 


Operation 


e SPURS TO 72" PD,1 DP e« BEVELS TO 54° PD,1 DP e¢ SPIRAL, HELICAL and WORM GEARS TO 


48" PD, 2 DP 


e CONTINUOUS-TOOTH HERRINGBONE TO 60" PD,2 DP « SPROCKETS TO 72” PD, 
22" CP e Racks to 20 FT. LONG, 3 DP e SILENT GEARS; RAWHIDE, 
BAKELITE, FIBROIL e«¢ HEAT-TREATED, CASE OR FLAME HARDENED 

GEARS « OF CARBON OR ALLOY STEEL 


L GEAR & MACHINE COMPANY 


3901 HAMILTON AVENUE - CLEVELAND 14, OHIO 
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PROVIDES 


MODERN; 


3 
AUTOMATION 


Above: A typical Lehigh AIR 
MOTOR, electrically controlled 
Combines a Lehigh AIR CYLIN 
DER and a Lehigh AIR VALVE 


+ EXPERIENCED ENGINEERING 
++ PRECISION-BUILT EQUIPMENT 


For more than a decade, Lehigh air control 
engineers have cooperated with major 


AIR CYLINDERS 


Single and double acting manufacturers of production tools ...have applied 
AIR VALVES practical ‘Air-Magination” to achieve faster operating 


Air or electrically controlled, air cycles, eliminate hand operations, improve 


eure accuracy, reduce fatigue and in general, 


pote on pending ‘sag improve production. This universal and 
ombination air gauge, iv , 
pressure regulator and strainer 
AIR CONTROL PANEL UNITS any problem of automation. Your inquiry is invited. 
For hine tools, special tooling 

and devices 


AIR MOTORS 


For converting manually operated 
hi tomatic operation 


valuable experience is yours to command in 








“PNEU-LIFT” 


Air hoists for all purposes 


Cotalogs and data sheets on request. & 
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EVERY 
TYPE OF 


UT GEAR 


CONTINUOUS-TOOTH 
HERRINGBONE GEAR 
1” to 60” diameter, 16% DP 
to 1'4DP and up to 20” face. 








WORM GEAR 
1” to 58” diameter, 
from 24 DP to 1 DP. 


FOR EVERY 


INDUSTRI 
PURPOSE 


SINCE 1888... We have been 
making many types and sizes of 
gears for industry. During these 
passing years we have derived 
considerable experience, trained 
numerous personnel, and expand- 
ed our mechanical and plant facil- 
ities—and have remained under 
one continuous management. 
We are ready to ably serve you. 


SPUR GEARS 


From %" to 150” diam- 
eter, 32 DP to % DP and 
up to 30” face. 


wi gh 


HELICAL GEARS 


From 1" to 72” diameter, 
24 DP to 1% DP and 
up to 20” face. 


a 
ARGS. 2.) 





Uys 
BEVEL GEARS 
(Straight Tooth) 


From 1” to 60” diameter, 
24 DP to % DP. 








ESTABLISHED 


1888 


D. 0. JAMES GEAR MANUFACTURING CO. 


SPIRAL BEVEL GEARS 


From 1” to 30” diameter, 
24 DP to 1% DP. 


1140 W. Monroe Street, Chicago 7, Ill. 


F32 


free 


MANUFACTURERS’ 
LITERATURE 


Request copies 
on postcards following page 48 


$1 COLD FINISHED STEELS—Pitte-. 

burgh Tool Steel Wire Co, Monaca, 
Pa 48-page illustrated catalog provides data 
on drill rods and precision ground flat stock 
Size and hardness conversion tables included, 
as well as heat treatment recommendations. 


$2 GRAPHITAR PARTS—US Graphite 

Co, Div, Wickes Co, Saginaw, Mich, 
66-page catalog offers illustrated information 
on material for seals, bearings, end plates, 
valves, piston liners, and many other parts. 
Characteristics and physical properties covered. 


$3 SCREW CONVEYORS Link-Belt 

Co, Chicago, Ill 92-page book No. 
2289 provides comprehensive data on conveyors 
and screw feeders. Selection tables, horse- 
power formulas, dimensions, and part numbers 
included. 


$4 INDUSTRIAL CONTROLS Minne- 

apolis-Honeywell Regulator Co, Phila- 
delphia, Pa. 80-page catalog 8305 covers non- 
indicating electric, electronic, and pneumatic 
controllers for temperature pressure and 
humidity; also pneumatic and electric valves, 


witches, and relays 


$5 CARBIDE ALLOYS—Allegheny Lud 

lum Steel Corp, Pittaburgh, Pa 32 
pag brochure covers production techniques 
Available blanks, tools, die 


ections, punches and drawing die inserts listed 


and application 


together with suggested methods for use 


$6 METAL HOSE Titeflex, Ine Neu 
, A 200 


ark § ik-page catalog pro 
vides comprehensive information including 
frictional losses vs flow rates, and illustrated 
data on how seamed metal hose is made. Spec 
ification page included 


$7 PUMPS AND CONTROLS—-Vickera 

Inc, Detroit, Mie »5-page catalog 
5001 provides complete description and spec- 
ification data on entire line of pumps, valves, 
cylinders, power unit transmissions, and con 


trol devices for oil hydraulic operations 


$8 SPEED REDUCERS D O James 

Gear Mfg Co, Chicago, Ill 88-page 
catalog 47-B contains extensive data on mo 
torized gear speed reducers, motor reducers, 
and gear speed reducers Available in 35 sizes 


in ranges from ; to 75 hp. 


$9 MATERIALS HANDLING EQUIP 

MENT llied Mfg & Sales Co, Chi 
cago 6, Ill 6-page catalog describing various 
lift trucks, elevators, dumpers, cranes, derricks 
and related equipment. Catalog is letter-file 
size, with separate sections for each category. 


$10 UNIVERSAL JOINTS—Apex Ma- 

chine & Tool Co, Dayton, Ohio. 24 
page illustrated booklet 27 provides informa 
tion on complete line. Removable application 
data sheets provide easy means of indicating 
specific requirements 


$11 CONTROL CENTERS Westing 
. house Electric Corp, Pittaburgh 30, 
Pa. 31-page booklet B-5621 covers three types 
of centers; various components that make up 
typical units are illustrated and defined. Ref 
erence tables provided 


$12 VALVES-—-Republic Manufacturing 

Co, Cleveland, Ohio. 44-page catalog 
352A covers needle, globe, plug, check, relief, 
and special valves Data on gage protectors 
and snubber, bleeders and AN vaeuum control 
valves included 


$13 RIVETS —Hi-Shear Rivet Tool Co, 

Loa Angeles, Calif. Third edition of 

59-page illustrated booklet contains complete 

information. Revised sections on installation 

and removal data, inspection and riveting 
hints included 

Continued on page F238 
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ESTABLISHED 1888 


Available in either 
Horizontal or Vertical Drive 


By jee 
Continuous-tooth Herringbone 
Single, Double, Triple Reduction 








Right Angle Gear Reducer 





» 


Spiral Bevel Gear 








» 


Type ‘H'' Worm Gear 


Motor Reducer » 
Double Worm Gear —a Packaged Unit Motorized Worm Gear 


D.O.James Gear Manufacturing Co. is constantly developing and con- 
tinuing to improve its variety of gear speed reducers — enabling engi- 
neers and designers of power-saving equipment to meet and cope with 
space limitations, horsepower requirements, ratios, location of driven 
or driving shafts and the type of drive that the many and varied instal- 
lations require. Catalogs are available contoining complete informative 
engineering data that will assist in the selection of the type of reducer 
for the specific job to be done. 


D.O.JAMES GEAR MANUFACTURING CO. 


Since 1888—Makers of Cut Gears, Gear Reducers and Flexible Couplings 
1140 W. MONROE STREET « CHICAGO, U.S. A. 
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“stout 
heart’”’ 


of any 
hydraulic 
circuit 


c€ROTOR 


hydraulic 


Series ‘‘B'’ Hydraulic 
Pumps... . 3 sizes, for con- 
tinuous pressures up to 1000 
p.s.i. Deliveries from .4 to 1.5 
g.p.m. at 1800 r.p.m. 


Series ‘‘QH’’ Hydraulic 
Pumps... 4 sizes, for con- 
tinuous pressures up to 1200 
p.s.i., intermittent to 1500. 
Deliveries from 3 to 12 g.p.m. 
at 1200 r.p.m. 


Series ‘‘O”’ Hydraulic 
Pumps... 4 sizes, for con- 
tinuous pressures up to 1000 
p.s.i. Deliveries ‘from 20 to 
40 g.p.m. at 1200 r.p.m. 


GEROTOR MAY CORPORATION, BOX 86, BALTIMORE 3, MARYLAND 
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uw . 


MAGNETIC 


NON-MAGNETIC 


PARTICLES! 
FROM METAL CUTTING FLUIDS 


—“pleuw~ 


Ba RNESDR iL 
KLEENAL MAGNETIC FILTER 





% Remove Metallic Sludge and Abrasives You can now obtain all the benefits of BARNESDRIL 
Automatic Magnetic Coolant Separation, plus the 
% Economical, Automatic Operation added efficiency of removing non-ferrous material. 
Ask your BARNESDRIL representative for complete 


% Rapid, Double Cleaning Action dota. 





Cleaner Coclants 


Efficient BABNESDBIL Automatic Magnetic Coolant 
Separators sharply reduce machine maintenance and 
downtime, increase finish quclity, and prolong coolant 
life. New BASNESDRIL developments offer even 
greater improvements in coolant supply and chip 
disposal. Write for Bulletin B30C4. 








BARNES DRILL CO. 


BARNEsDRIL 











830 CHESTNUT STREET «¢ ROCKFORD, ILLINOIS 
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You ought to have 
a copy of our 


PUBLICATION LIST 


Chis 8-page bulletin lists and 
describes all the curren pub 
lications on the principal 
famils of A-L. Produce 
stainle and heat-resisuing 
tecl tool and die tecls, 
clectrical steels and alloys, 
perman nt mayvnet materi ils, 
and Carmet carbide There 
is a handy order torm for 
your convenience in getting 
the material you nee tech 
nical and fabricating data, 
information on applications 
and fields of utility, etc 
U vise for your « py 


ADDRESS DEPT. AM-47 








You don't have 

Lo shop around... 
Allegheny Stainless 

is produce 

in every form 


you may need 
/ 


d 








des VER your stainless steel re- 
quirements may be, you can satisfy 
them with Allegheny Metal. 

It’s produced in any grade, form or 
finish you want—from the finest wire 
to heavy plates, castings and forgings, 
including sheets, strip, bars, shapes, 
tubes everything! 

That's not only handy, but advan- 
tageous: one reliable source, one un- 


divided responsibility, one well-known 


You can make it BETTER with 


Allegheny Metal 


Warehouse stocks carried by all Ryerson plants 


standard of quality and uniformity. 
Complete technical and fabricating 
data—engineering help, too—are yours 
for the asking. Just keep it in mind to 
specify “Allegheny Metal’ when you're 
in the stainless market. And remember, 
wherever you use it, Allegheny Metal 
looks better, lasts longe fe usually works 
out to be cheaper in the long run 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


weo 4742 
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FLUID PRESSURE 


» BOOSTERS 


Save space, weight and investment cost by re 
placing pump installations in many applications 



































e Less costly to install, operate and maintain 






e Hold pressure indefinitely without the motion 
and heat generation of ordinary pump circuits 


80 PSI AIR” 


Input Range: 40 to 
3000 psi Air or Fluid 


TO 
2000 PSI 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 








e Provide at point of cylinder thrust more 
efficient power with less weight in less space 
than direct driven air cylinders 


e Save up to 95% of air consumed by direct driven 
air cylinders 






e Operate at speeds of 30 to 450 strokes per minute 














ESPECIALLY RECOMMENDED FOR 


© WELDING 
e PUNCHING 
© SHEARING 
e CLAMPING 
© RIVETING 
& 
> 























FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 1%” to 20” Bores, 


CRIMPING 
PRESSING 


and similar applications 


200 PS! operation; low pressure hydraulic cylinders, 1%)" to 6” 
bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high 
pressure hydraulic cylinders, 1% to 12” bores, 2000-3000 PSI 


operation. All mounting styles available, 


SALES AND SERVICE FROM COAST TO COAST MILLER MOTOR COMPAN 


CLEVELAND © YOUNGSTOWN e« DAYTON e¢ PITTSBURGH e« PHILADELPHIA eo 


BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT © FORT WAYNE « SOUTH BEND e INDIANAPOLIS Milled 2004 N. Hawthorne Ave., Melrose Park, 1S 













e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS e MOLINE e CHICAGO 
e HOUSTON e« TORONTO, CANADA and OTHER AREAS 


AIR & HYDRAULIC CYLINDERS «+ BOOSTERS « ACCUMULATORS 
COUNTERBALANCE CYLINDERS 


$14 METAL ABRASIVES, PIGMENTS, 

POW DERS Metal Dremtegrating 
Co, Elizabeth, NJ 250-page book, “MD 
Blue Book” presents extensive data. Shot and 
grit applications illustrated powder metal 
lurgy covered in detail ection on technical 
bulletins available included. Request on com 





pany letterhead 


, S15 COPPER AND KBRASS—Chase Brass 
oa & SOL- ee & Copper Co, Inc, Waterbury, Conn 
SPEEDI-DRI i) File-size bulletin lists 70 catalogs and technical 
HERE TMORRZ we) ip handbooks on copper and bras covering ex 
: tensive range of subjects 


S16 CHAIN AND SPROCKETS—Chain 

Belt Co, Milwaukee 1, Wis. 56-page 
Abbreviated Catalog 53-110, with pictoria) in 
dex, provides illustrated data on cast and steel 
chain, cast tooth sprockets belt conveyor 
idlers, and spra nozzles Listings and prices 
included 


$17 INDUSTRIAL COMBUSTION 
DATA~—-Hauckh Mfg Co, Tenth St, 
Brooklyn 15, NY 168-page illustrated hand 


book on heat processing applications 


$18 BEARINGS —New Hampshire Ball 
Bearings, Inc, Peterborough, NH 
28-page catalog 53 provides dimensional and 
design data on 137 Micro ball bearings. Loads, 
speeds, mounting, lubrication, tolerances, gag 
ing, and handling f instrument hearing li 


cussed 


4 BELTING -B F Goodrich Co, Akron, 
TR WILLIAMS $19 vi , : 


Ohio ‘2-page illustrated manual 
ee contains detatied data on conveyor and elevator 
belting Selection, installation, and mainte 











nance problems covered, as well as applica 


Industry's favorite hie 


$20 CONVEYOR BELTS Cambridge 
floor ay | cleaner’ Wire Cloth Co, Cambridge, Md. 140 
ry page catalog provides data on uses for wire 

mesh belts, including photos and flow sheets, 


drive mechanisms, and metallurgical tabular 
information 


$21 CUTTING FLUIDS—The Pure Oil 

Co, Chicago, Ill. 16-page booklet on 
selection includes testing procedures, care of 
tools, machinability tables, cutting techniques, 
tool angles, and application methods 


$22 PILLOW BLOCKS Dodge Mig 
Corp, Mishawaka, Ind. 8-page illus- 
trated bulletin A-620 provides detailed informa 
tion on Dodge-Timken all-steel units in sizes 
Sol-Speedi-Dri is your best way to from 2-1 16 in. through 10 in 
slip-proof. Send coupon today for nae ae 
$23 SPECIALTY TRANSFORMERS 
Weatinghouse Electric Corp, Pitta 
hurgh, Pa Is-page illustrated booklet B-5806 
wives detailed information on standard line for 
general purpose. Part II covers units built to 
fit specific requirements Section included on 
testing techniques and core development 


$24 HELICAL GEAR DRIVES—-Link 





Belt Co, Chicago 1, Ill. 16-page book 
( : t No. 2451 contains illustrated data on 
ae surt T's : correct selection, construction details, and tabu 


Warehouse stocks maintaine 1 lated load classes for 170 types of machines 


WHEN YOU Bu 


o Ri e pt incipal cities of the Unite ates 
SOL-SPEED! D and Canada $25 COLMONOY CASTINGS—Diamonda 


t etroi Mich. 6-page 
RBENT ! Detroit pag 
,\ ou & GREASE abso o 2 folder describe standard castings, such a 


( } Inquirers in New York, New tng athe and grinder center tips, chuck jaw 
( 1 land, and New Jersey should write inserts. Special castings illustrated include wear 
fw to Speedi-Dri Corp. Elsewhere in strips and pads, machine gibs, ete 
\ US to Waverly Petroleum Products 


4Chestnut St. Phila 3 Pa $26 FORMBRITE METAI The imeri 


i H Wood & pany can Brass Co, Waterbury, Conn. 12 
page illustrated booklet describes meta] harder 
than isual drawing brasses, yet extremely 
ductile for forming and drawing. Lists physi 


FREE SAMPLE Fill out the coupon and mail today for : cal propertion, procedures, and ence Mistertas 


free sample and literature $27 METALS CHART—Sam Tour & 
‘ Co, Ine, New York, NY. Shows com- 
Name position of all commonly used metals and 
alloys Lists percentage composition ranges 
Address } for 60 different classes, and atamic number 
and specific gravity of each of the 48 elements 

City commonly encountered 
AM.-11 f $28 SWITCHES— Minneapolis-Honeywell 
Regulator Co, Miero Div, Freeport, 
! 24-page catalog 8&2 cover afety, limit 
and interlock switches for ac circuits. Dimen- 


Continued on page F54 


1954 Production Planbook 



































PRECISION 
DIE CASTINGS 


can do this 
FOR YOU 


REDUCE COST of component parts and 
end products. 











REDUCE OR ELIMINATE ASSEMBLY COST 
by combining several parts into 
one die casting. 


REDUCE WEIGHT 6f component parts, 
{ and end products. 


IMPROVE APPEARANCE of your product. 


IMPROVE PERFORMANCE of your product. 


HERE’S HOW... 














LARGE CASTINGS 


1. 


Makes possible use of die castings for prod- 
ucts which, if cast by other methods, would 
cost considerably more 

By proper design, can be made stronger and 
more rigid than by other production methods. 


Makes possible the combining of several 
small parts, reducing or eliminating assembly 
costs. 


. Recent developments prove die castings by 


Precision can do tough jobs where functional 
stress is involved. 


COMPLICATED CORING 


. Reduces subsequent machining operations. 

. Combines several parts into one die casting. 

. Makes possible low-cost production of intricate 
parts in quantity. 


EXTERNAL THREADS 


1. Reduces subsequent machining operations. 
2. Makes possible the use of many parts “as-cast.” 











i, 


Many die castings, particularly alumi- 
num, can be self finished. (e.g., Pol- 
ished Aluminum) 


. Die castings can be painted, oxidized, 


plated or self finished by polishing. 


. Precision can finish in any manner in- 


cluding precious metal plating. 


. Precision has complete plating and 


finishing facilities at the Kalamazoo, 
Mich., and Syracuse, N. Y., plants. 


THIN SECTIONS 


.. 


Makes possible the production of parts 
where rapid heat transfer or dissipa- 
tion is important. Combined with high 
heat conductivity of aluminum, makes 
possible many products at low cost and 
greater efficiency. 


. Helps designer achieve weight reduc- 


tion in product. 


. Reduces cost of many products as less 


metal is used. 


INSERTS 


a 


2. 


Inserts of any metal can be cast in die 
castings. 

Makes possible the production of com- 
pletely integrated parts — functional, 
electrical, structural, etc. 


. Inserts can be cast in for functional 


and ornamental purposes. 


CLOSE TOLERANCES 


1. 


Die castings can be produced to ex- 
tremely close tolerances through rigid 
production control used at all of Pre- 
cision’s nine plants. 


. Many parts are cast to such close 


tolerances that they can be used 
“as-cast.” 


. Precision’s close control of tolerance 


often results in the substantial reduc- 
tion or elimination of subsequent ma- 
chining operations. 


. Very often this close control of toler- 


ances reduces assembly time in your 
plant. 








Design & Engineering Service 


Caw help ya, / 


1. Precision can be most valuable when called 
in when the product is in design stage. 


REMEMBER 


Precision engineering and designs are rated 
among the highest by those who know. 


Precision’s help in designing or redesigning 
parts for die casting can result in substantial 
savings for YOU. 


Call a PRECISION Exugeucer 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y.- - Cleveland, O. + Chicago, Ill. 
Kalamazoo, Mich. + Cortland, N. Y. 


British Affiliation — Wolverhampton Die Casting Co.. Wolverhampton, England 








New Handling 
System Speeds 
Production of 


Grinnell Fittings 


Until Grinnell Company switched from 
hand trucks to dependable Lewis-Shepard 
SpaceMaster Model “E” Electric Trucks, 
it had a tough problem handling small cast 
ings coming out of the foundry 


Before SpaceMasters. . . 







These space-eating, non-stacking shop 
barrels caught castings at end of foundry 
conveyor. Man with 2-wheeled hand truck 
lugged full barrel to a grinding machine. 
Machine operator, according to a Grinnell 
engineer, “ ... worked with one arm and 
his head in the barrel, his other arm in the 
machine.” 


After SpaceMasters... 


Drop-bottom boxes catch castings from 
foundry conveyor, Lewis-Shepard Model 
E” picks up box, carries it 10 a grinding 
machine, lifts it above feed hopper and 
dumps castings. Boxes can be stacked, 
stored efficiently. 


About this Truck... 


Lewis-Shepard’s Standrive design permits 


safer trailing of load — operator has full, 
easy visibility to rear. Center control gives 
operator all ‘round protection, permits him 
to get on and off quicker. Capacities to 


4,000 Ibs 











at 
oS 
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| 
’ 
} 
} 
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Lewis-Shepard SpaceMaster ty Truck lifts drop-bottom 
box to dump castings into es opp at a tapping machine, 


The results at Grinnell, where man- sentative or mail the coupon today. 
handling was eliminated, storage eff- Case history Proof Folders include 
ciency improved and costs lowered, facts, figures and familiar company 
can point the way to greater efficiency names. Handy Comparison Charts that 
for you. For full information regard- help you to make your own decision 


gh* May 
materials handling $ 


ing the cost-saving are yours for the asking. 


LEWIS-SHEPARD 


your local L-S Repre- %, = =—«-118-11 Walnut St., Watertown 72, Mass. 
“sn 


The MASTER Line 


equipment from : 
Lewis-Shepard, call 
% 


Please send me 
Proof Folder 


Listed are some current L-S reorders Electric Truck Comparison Charts 
from blue-chip companies in various 


industries. 


Motor Car 45 L-Sin 
Grocery Chain 73 L-S in 
Chemical 14L-Sin 
Elec. Goods 194 L-S in 
Carbon Mfr 23 L-S in : 

Mfg. Chemicals  741-S in use — reordered 6 , Address 
Glass Mfr 12 L-S in . —— 

Rubber Goods 5 L-S in use e City 


Name 


Company 


Nexira high safety 





AIR CYLINDERS 


These new T-] Cylinders save up to 40% in 
mounting space—with streamlined design that 
eliminates tie rods. They're super ragged—extra CIRCULAR HEADS WITH TIE RODS 


high safety factor ... solid steel heads . . . heavy ra) Olo fe) ra) s) 





wall, precision honed, hard chrome plated, 


seamless steel body... leakproof cylinder head 


to body construction... heavy duty, hi-tensile, O Olo Olo O 
D, , / J 
hard chrome plated piston rod. 
I I SQUARE HEADS WITH TIE RODS / 

















Available with the new T-] Super Cushion 
Flexible Seals which insure positive cushion 
with automatic valve action for fast return 7 SPACE 





stroke. Many standard sizes and styles .. . for 
‘ , a ite, SAVED 

pushing, pulling, lifting, clamping or control } 

jobs. T-J] dependability. Write for bulletin 8152. 




















ae « tae ; T-J SPACEMAKER .. . provides additional room for 
The Tomkins-Johnson Co., Jackson, Mich. adjacent equipment without sacrificing strength. 


Toy TT a Lee le) 1 ie), Bm 27 YEARS EXPERIENCE 


RIVITORS AIR AND HYORAULIC CYLINDERS CUTTERS CLINCHORS 


1954 Production Planbook 








get all the facts about tO rg I Nn Le Sece 


in this new, detailed 
engineering handbook 
... Write for your 


copy today! 


You'll find a wealth of information about Mueller Brass’ 
Co. brass, bronze and aluminum forgings in this new 
32-page illustrated engineering manual. It contains 
comprehensive charts and graphs, facts and figures that 
tell you what you want to know about design factors, 
tolerances and the chemical, mechanical and physical 
properties of the MBCo. forging alloys. Get your copy 

_ of this valuable ‘handbook today . . . it’s yours for the 
asking. And for detailed information about Mueller 
Brass Co, aluminum bronze be sure to ask for your 
free copy of the Tuf-Stuf Alloys catalog. = * 


4 
, 


MUELLER BRASS of oF PORT HURON, MICHIGAN 
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OW 
HAYNES 


TRADE-MAKK 


Alloys 
Combat 


WEAR... 


10 Years’ Service Wire-straightening 
rolls cast from Haynes STELLITE alloy are 
still in good shape after 10 years of service, 
despite severe abrasion. Steel rolls 
out every three or four months. 


wore 


Resist 1800°F.— Used for pack annealing 
metal parts, the steel container at the left 
disintegrated in 20 hours. The Muttimet 
alloy container (right) stood up for 2'2 
years and was still good for more of this 
tough service, 


HEAT. ee 


CORROSION | \ 


| 
4 Je 

For descriptive literature on se? 

any of so fl alloy prod om 
ucts mentioned, or on-the-job 4 to 1 Life in Hot H,SO, 
help in solving your problems alloy paddles show no loss 
of wear, heat, or corrosion, 
write ofr phone the nearest 
District Office. 


HASTELLOY 
in cross section 
alter carrying steel tubing in and out of a 
pickling solution for vear. Other 
materials failed in less than three months 


HAYNES 


v 
TRADE-MARK A, 


: 
Multimet 


ore trade-marks of Union 


over a 





“Haynes,” “Haynes Stellite,” “Hastelloy,” and 
Cerbide and Carbon Corporation 


F42 


Saves $10,000 a Year 
vany saves $10,000 a year in down time 
» hard-facing tong bits with Haynes 
STELLITE alloy No. 6. Steel bits last one hour; 
hard-faced bits last up to 50 hours 


One steel com- 


Produce 300,000 Pieces — These 
ing rolls, hard-faced with HasTELLoY 
C, produce five times as many brake shoe 
keys as unprotected steel rolls. The rolls 
reach a temperature of 900 deg. F., and 
the work 1700 deg. F. 


forg- 


alloy 


Corrosion Rate Only 0.007 in. per yr. 
This pickling as made from 
Hasre.coy alloy B plate, operates In an ag- 
itated, heated solution of sulpt uricacid, Cor- 
rosion rate is only 0,002 to 0.007 in, per year, 


sembly, 


Haynes Stellite Company 


A Division of 


Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 


Sales Officer 


Chicago — Cleveland — Detroit — Houston 
Les Angeles —New York —San Francisco—Tulsa 
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TO REDUCE ERRORS... 
MAGNIFY THEM... 


with Stocker&Yale OPTICAL PROJECTORS 


SAVE TIME... ASSURE ACCURACY... 


With a Stocker & Yale Optical Projector, an operator 
can swiftly measure fine tolerances, dimensions, and 
accuracy of small tool parts; watch fine assembly and 
delicate adjustments while the operation is performed, to 
insure accuracy, independent of inherent dimensions — 
and all under a desired magnification. Models are available 
to meet varied industrial requirements. 


Newest addition to the long line of Comparator-Pro- 
jectors is the Stocker & Yale Model 66, with a screen 
(opaque or ground glass as desired), 6” x 6”, and a stable 
optical system of unquestioned quality. Versatility is a 
feature — easily changed from horizontal contour to 
vertical contour to front surface by your operator. The 
light is positioned in the base, away from the operator 





to insure cool, efficient working conditions. The screen is 
enclosed in a hood, shutting out all outside light, increas- 
ing visibility under all magnifications. Work table is 
rigidly positioned by means of lead screw. 

Magnifications are simple to change and set, requiring 
no service man, Adjustments by operator to suit the 
vision, provide clear, sharp lines. 


Write for further details, regarding Model 66 and 
other Stocker & Yale Optical Projectors. 


NT C.0-O-L-est Lighting 


for all types of localized work 


Stocker &Yale Lite o 


Glare-proof, cool, intense illumination for low-cost localized 
lighting is provided by Stocker & Yale fluorescent LITE-MITE, 
in models adaptable to every conceivable type of work and loca- 
tion. Custom designs for original equipment manufacturers. Mag- 
nification plus illumination, in many models. Write for catalog. 


Some of the many OEM users: 
Pratt & Whitney tocker a é 
Addressograph-Multiqraph 
American Machine and Foundry INCORPORATED 


Reid Brothers Mfg. Co. 
Nae ee GREEN ST., MARBLEHEAD, MASS. 
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Headquarters for 
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Ss 
PRESSURE t STERILIZER 
TANK & SEDIMEN! 


wv PRECIPITATOR 
OIL EXTRACTOR 


OL STORAGE 


| 
* 


ee 


SETTLING TANK 


BARRETT HEAVY DUTY 


Oil Extractors—Made in Several 
Sizes—For Maximum Recovery 
of Oils from Chips and Turnings 
Rugged — Safe 

Efficient — Economical 


OIL RECOVERY 
RECONDITIONING 
COMPLETE SYSTEMS 


Automatic For Reclaiming all the 

Recoverable Oil — Pump and Tanx 

Units and Sterilizer-Sediment Pre ; 
te , oot. cipitator—Storage Tanks ee aoe 


GRAFTON TYPHOON WASHERS HYDEWA IMPREGNATORS 
MEDIUM HEAVY DUTY Rapid Triple Action Cleaning of For Thorough Reconditioning Controlled Uniform impregnation of Coils 


Oil Extractors—Fabricated Steel Small Metal Parts. Supplemental f | f se  Condensors, Tubes, Yarn, etc 
Lid and Drum. Same Power Unit Pump and Tank Units Also . Cutting Oils el . Clean—Compact—Efficient—Labor 
as Heavy Duty Models. Available Over and Over Again Saving—Minutes Against Hours 


CYCLONE DRYERS WHIZO GALVANIZERS BARRETT BREAKERS 


FILWHIRL ENAMELERS 
Quick Dry Small Metal Parts by Engineered for High Production Inexpensive Unit for Separating 
For Coating Small items in Bulk Combination of Centrifugal Action Uniform Coating—Substantial Ma Wide Variety of Small Parts which 
Fast—Economical and Forced Air Circulation. terial Savings—Convenient—-Speedy 
Enamel-Lacquer Electric of Steam Heater Units if Operation for Hot Dip Tinned or Stick Together in Tinning or Gal 
Rust Proofing, Etc required Galvanized Items vanizing 











A Type and Size to Assure Economy in Industrial Needs 


Barrett—Continuing 104 years Manufacture of Oil Extractors—Over a 


Quarter of Century Devoted to Concentrated Scientific Research, De 
velopment, Design and Building of Centrifugal Machines that Feature J. BARRETT C0. 
Built-in, Hi-torque, Direct Drive Motors and Heavy Rugged Construction. 

Consult Us on Your Problems. 1800 Grafton Road, Worcester, Mass. 


DESIGNERS AND BUILDERS OF CENTRIFUGAL MACHINERY 
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pick the sdainless 
that fits best 


When selecting stainless steel be sure you pick the correct 
type for your particular application. For some grades 
resist corrosion better . . . others have superior heat resis- 
tant properties. Some are easier to machine . . . still others 
can be more readily formed or welded. 

In every case there is a grade of Crucible REZISTAL 
Stainless Steel that is best suited to the job. And to help 
our customers select the type that will provide the best 
service for the lowest cost, we make available all the design, 
metallurgical, fabricating and application data we have 
accumulated in our years of stainless steel experience with 
many different industries. 

Our staff of field representatives brings you the benefit 
of our vast technical resources. And the quality of 
REZISTAL Stainless Steel sheets, strip, plates, bars, wire, 
forgings, castings and tubing produced in our modern 
integrated mills is unsurpassed in the industry. When you 
have an application for stainless, call Crucible. 


CRUCIBLE first name in special purpose steels 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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or Every Tool and Die Job — = Carbon and 


There’s a 
Bethlehem Tool Steel 


Carbon-Vanadium 
Oil- and Air-Hardening 


Shock - Resisting 
Hot-Work 


Whatever your tool and die jobs may be, there's a Bethlehem tool steel 

that will give you top performance at least cost. Some are general-pur- . 

pose grades; others have properties that fit them for severe or unusual High-Speed 
operating conditions. Each is carefully processed in our tool steel mill. 


And when you have a problem in the selection or treatment of tool steel, Special - Purpose 


the experience of our technical staff is yours to call on 


Made from our BIR oil-hardening tool steel, this die blanked and formed 
nearly 8 million bottle caps from tin plate before redressing was needed. 
One of our most popular general-purpose grades, BTR has good wear- 
resistance and shock-resistance 


Typical of Bethlehem inspection methods is the ultrasonic examination of 
tool steel billets and large bars to detect possible injurious internal defects. 


t oe ay MBN be ES eae GS eee OR ROE 


MAYARI R 


Makes it Lighter, Stronger, Longer Lasting 


This strain clamp was 
made of Mayari R be- 
cause it provides high 
resistance to atmos- 
pheric corrosion to- 
gether with improved 
strength and a saving 
in weight 

Every day new uses 
are found for Mayari K,—Bethlehem's low-alloy, 
high-strength steel. Mayari R has almost twice 
the yield point of structural-grade carbon steel, 
and from five to six times the resistance to atmos- 
pheric corrosion. It is easily formed and readily 
welded, and comes in sheets, plates, structurals, 
cold-formed shapes and bars. 


This progressive die pierces, blanks and forms 
parts from stainless-steel strip. The long-wearing 
punches are made from Lehigh H, our popular 
high-carbon, high-chromium steel. All other 
parts are made of A-H5, Bethlehem’'s 5 pct 
chromium air-hardening grade 


i’s 19 TO 1 
THAT A STANDARD ALLOY 
STEEL WILL DO THE JOB 


In about nineteen cases out of twenty you can meet 
alloy-steel requirements with standard grades. 

Certain applications do call for special compo- 
sitions, especially jobs where resistance to heat, 
corrosion or low-temperature impact is the prime 
consideration. But in the vast majority of cases 
a standard grade will do the job, and then it’s 
to your benefit to use it. Two important advan- 
tages of using standard alloy steels are that heat- 
treating is simpler, and you can usually buy small 
tonnages, keeping inventories low 

Bethlehem makes all AISI alloy and special- 
analysis steels, besides the full range of carbon 
compositions. 

And please remember, we can always furnish 
the grade you wish—standard or special. 


1954 Production Planbook 





A WELDMENT MAY BE THE ANSWER 


The photograph shows a 60-ton stat 
nade in the Bethlehem Weldment St! 

Bethlehem weldments eliminate excess weight without sacrifice 
ot rigidity, and serve either as simple parts or as units of intricate 


frame for a turbo-generator 


1OF 


assemblies They can be used either alone or in combination wit 
‘ 


forgings or castings Bethlehem weldments offer wide freedom « 
fesign as the steel can be f pressed or shaped prior welding 


without harm to tts phy structure 


COLD-FORMED SHAPES 
Solve Many a Production Problem 


Bethlehem Cold-Formed Shapes are regular or wregular shapes 
tormed cold from steel sheets, strip or plates. They have excellent 
relatively smooth surtace tinish, practically tree of scale and rust 
They have a good strength-weight ratio, and are easy to weld and 
assemble 

We make them on presses, brakes or rolls in all gages trom 5 to 24 


CIRCULAR BLANKS 
Made by Forging-Rolling Process 


The unique process by which these blanks are made, combining 
forging and rolling with the attendant benefits of both, umparts a 
rough structure and homogeneity, with superior strength, often 
making possible thinner sections and a saving in weight. We 
strongly recommend Bethlehem torged-and-rolled blanks for gears 





rane wheels. sheave wheels, flywheels. brake drums, rotors, tire 
molds and similar uses 


FORGINGS IN A WIDE RANGE 
from a Few Ounces to more than a Hundred Tons 


The Bethlehem forge shops turn out forgings ranging from among 
the smallest made, so small you can balance them on the tip of 
your finger, up to huge heavyweights of 100 tons or more. We make 
press forgings, hammer forgings, and closed die forgings—all with 
the same exacting care. Bethlehem forgings can be made in carbon 
or alloy grades, and hipped emher as-forged, or rough- or finish- 


machined 


FASTENERS CUT AND FORMED SHAPES SPECIAL SECTIONS 


Bethlehem Fasteners include a complete Made from either carbon steel or soft You can count on Bethlehem to produce 
range of standard items such as bolts and center plate steel, these flat shapes provide special sections rolled to meet your exact 
nuts, rivets spikes clevises, turnbuckles economies in the manutacture of farm requirements 

studs and threaded rods. In addition, we implements, as well as in other applica 

turn out a wide variety of tailor-made tions. They rearh you accurately sheared 

fasteners to meet special requirements to pattern There's no waste 
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IMustrates and de- 

scribes all P-K prod- 

ucts. Tells ‘‘where, 

when, how, and 

PARHER- HALON | why” P-K Fasteners 
Ae oe Vy ore used. Shows 

‘ . many typical appli- 
cations. Gives all 
needed information 
for selection and 
application... 88 


‘ 


“Speeds up and simplifies our 


product design job... helps us 


make sure our planned 


assembly savings pay off.” 


Catalog. 





A 48-page seporate 
edition of the Self- 
tapping Screw sec- 
tion of the General 





P-K SOCKET SCREW BULLETIN 


A 16-page separate 


POWER DRIVING 


BULLETIN 


Describes and illus- 
trates the various 
basic types of elec- 
tric, air-operated, 


py 


P-K ENGINEERING STANDARDS BOOK 


A 64-page book 
of standard 
head and 
thread dimen- 
sion drawings 
of P-K Screws, 
other useful 
data 


P-K SCREW SIZE WALL CHART 





edition of the 
Socket Screw sec 


ASOREWS! tion of the Gen- 


eral Catalog. 


 Bilitagee 
SSD tKe 


ore see 


SOCKET SCREW DIMENSION FINDER 


Pocket-size plastic slide 
chart gives essential 
dimensions of all types 
of P-K Socket Screws 
at a glance, including 
thread length formula. 





Seott topping Sevens 


peo 


and impact tools 
for driving P-K 


Screws, as well as 


hopper-fed auto 
matic driving ma 


chines in common 


use. Includes use 


ful information on 
bit and socket 


selection. 


STAPS FOLDER 


Faemee maton 


Describes the char- 
acteristics of 
Parker-Kalon STAPS 
ond their primary 
applications. Shows 
various forms of 
pre-assembled ne 
eprene washers 
available. 











Wall hanger, 
18 x 24”, il- 
lustrates in ac 
tual sizes all 
standard P-K 
Self-tapping 
Screws and 
other Fasteners. 


“HOW TO MAKE PLANNED SAVINGS 


PAY OFF” BOOKLET 


How tomake you 
PLANNED 
Ascembly Savings 


Pay Off! 


Production 


A 24-page con- 
densed catalog 
of P-K Self tap- 
ping Screws ex- 
plains P-K qual- 
ity control 

Pocket-size, and 
packed with in- 
formation. 


Planbook 





USERS’ GUIDE 


Plastic bound, 
20-page index- 
tabbed 11/2” x 
o work-book 
of technical in- 
formation on 
selection and 
application of 
P.K Screws. Has 
“hang-up” tab 
Popular with 
designers, en- 
gineers, an 

draftsmen for 
quick reference. 


“HOW TO USE” BOOKLET 


HOW TO USE 


Self tapping Screws 


Pocket-size booklet 
of hole-size recom 
mendations and 
other application 
information. Useful 
for quick reference 
by assembly super 
visors 


FOLDERS ON INDIVIDUAL PRODUCTS 


American Machinist ® 


Screwnails, Ma- 
sonry Nails, and 
other P-K prod 
ucts and services 
are described in 
folders which 
point out pri- 
mory uses. 
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ASSEMBLY PLANNING AIDS Originator and largest producer of 
Self-tapping Screws, and pioneer in the development and improvement 
of other P-K fasteners, Parker-Kalon is a leading authority on assembly 
engineering. Through long experience in working closely with designers, 
product engineers, and others responsible for fastener selection, P-K 
has prepared technical literature exactly keyed to your needs. It is 
published in various forms planned to save reference time, yet provide 
all required information. 


ASSEMBLY ENGINEERING SERVICE Parker-Kalon field represent- 
atives are fully-qualified Assembly Engineers. They can advise you 
how to plan assemblies to save fastening time, add product strength, 
and lower costs. When required, the modern facilities of a completely 
equipped laboratory in the P-K plant are available for testing new 
applications, and detailed reports will be furnished for your guidance. 


Since Parker-Kalon offers a complete line, the P-K Assembly Engi- 
neer’s recommendations for Self-tapping Screw selection are unbiased. 
The P-K method fits the right screw to the job. 


Ask your local P-K Distributor for the P-K literature you need. If 
desired, he'll arrange for a P-K Assembly Engineer to call. Or write: 
Parker-Kalon Corporation, 200 Varick St., New York 14. 


SELF-TAPPING SCREWS 


Ta 0 7 Pa . 
PPO COCAE 


Col forge SOCKET SCREWS 


AND OTHER FASTENERS 
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HY-LOAD 


High-capacity, cylindrical roller bearings for heaviest 

radial loads and light or intermittent thrust loads 
Produced in three diameter series, two widths and more than 800 sizes 
these bearings are available in separable outer race, separable inner 
race and non-separable types. Various arrangements of race flanges 
and snap rings permit wide flexibility of application design, 


INPUSTRIAL INCH 


Designed for slow-moving, heavily- 
loaded machinery where large 
diameter shafts are the rule. Ac- 
cordingly, it is available in frac- 
tional size bores for shafts from 4” 
diameter upwards. This bearing type 





has three separable parts—an inner 
race, a roller assembly and an 
outer race, 


WOUND ROLLER 


This is a three-part separable bearing available 
in 200 or 300 series and in various width classifi 
cations. The roller construction provides maxi 
mum resistance to shock, abrasion and fatigue. 
Inner races may be omitted, when desirable, 
with rollers operating directly upon the surface 
of a suitably hardened and ground shaft. 


HYATT BEARINGS DIVISION 
GENERAL MOTORS CORPORATION 


A COMPLETE LINE OF BEARINGS FOR MODERN INDUSTRY 
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BARREL 


A series of angular contact, self-align 
ing bearings capable of sustaining both 
radial and thrust loads. Race and roller 
curvatures insure ideal distribution of 
load, not only for normal! operation but 
also for conditions of misalignment 
Both radial and thrust loads are dis 
tributed on the curved roller paths over 
large areas of contact, with the greatest 
load concentrated at the center or 
major diameter of the rollers. Roller 


ends cannot be overloaded 


HEAVY TRUNNIONED ROLLER 
DUTY — In this bearing, ideal for industrial trucks, 


textile machinery, gear pumps, conveyors 
hoists and agricultural equipment, the 
roller assembly is made up of rollers, end 
rings and spacing bars. Rollers have trun 
nioned ends which fit into holes in the 
end rings. lind rings are located and held 
parallel by spacing bars which also guide 
and retain rollers. Roller assemblies can 


be used with or without outer races 


WATT ROLLER BEARINGS 


--e-and there’s a type and size for every need 


When design problems involve anti-friction bearings, lower maintenance costs— with just the right bearings 


many engineers automatically reach for a Hyatt designed into every vital load-carrying position 
catalog. They know that a quick reference to a Hyatt 


. The » , ‘Ww egkipment Ti ake : 
hook will save them time and trouble, because there’s he next time you buy new equipn or ma ‘ 


a size and type of Hyatt-Bearing for «very iob changeover, specify lower maintenance costs Sy spectfy 
ing Hyatt Bearings’ And if you need technical help 
Hvatt’s complete line of radial and angular contact in your selection of bearings, or desire information 
bearings—more than SOO sizes in the Hy-Load series about particular bearings or their applications, ask 
alone makes the engineer’s job easier, because it for the services of a Hyatt sales-engineer. Call or 
makes possible greater design flexibility For the write Hyatt Jearings Division, General Motors 


equipment buyer, this means longer bearing life and Corporation, Harrison, New Jersey 


ROLLER BEARING JOURNAL BOXES FOR THE RAILROADS 


American Machinist e MID-NOVEMBER, 1952 F51 





74 wide range of sézes for an ever-expanding field of applications. 








Unibal SPHERICAL BEARINGS + SPHERICAL 

BEARING ROD ENDS °* ROLLER BEARINGS 

SELF ALIGNING BALL BEARINGS * PILLOW 
BLOCKS + ROLLER BEARING AND BALL 
BEARING FLANGE UNITS. 


UNIBAL SPHERICAL 





BEARING 





The Unibal Spherical Bearing is a really 
amazing bearing principle employing a 
single ball bored to fit shafts from .1250 
to 1.875. Diameters of bearing housings 
from .469 to 4.000. 


FEMALE 


ROD ENDS 








FLANGED ROLLER 
BEARING 


FLANGED BALL 
BEARING 


BALL & ROLLER BEARING 
FLANGE UNIT 


There is a HEIM 
bearing to meet 
YOUR require- 
ments. 


Please write [ @) 
for complete \ 
catalog om 


BALL & ROLLER BEARING 
PILLOW BLOCKS 


CAST IRON BODY 
PILLOW BLOCKS 








THE HEIM COMPANY 


FAIRFIELD, C ON N 


ECTICUT 
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WRITE FOR 
CATALOGS 
Submit specifica- 


tions for prices and 
recommendations. 





Your most searching investigation of 
Euclid cranes and hoists is invited as 
to types, construction, serviceability, per- 
formance and character of users. 


You are entitled to have all these facts 
before making the sizable outlay involved 
in the purchase of these capital goods 
items. 


We believe you'll be impressed by the 
character of our purchasers—our record 
of repeat orders—and the excellence of 
design and construction which are basic 
factors in their success. 








me © r ) 
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Oil Burner Contro! Parts 
Formed stee! parts designed 
more economically as stamp- 
ings withstand extreme heat 
changes. 


Railroad Mechanism Cover 
Steel formed in dies requires 
no further processing—fianges 
uniform, corners solid, open- 
ings flanged. 


Gear Blank — upset forging 
Continuous hole of varying 
diameter—a technique in which 
we specialize. 


Cluster and Bevel Pinion 
Gear blanks designed to re- 
duce set-up and production 
costs. 


“COMMERCIAL 


/ 


YOUNGST( 


PANY 
wo STAMPING COM 
THE COMMERCIAL SHEARING sree one 


CHICAGO 1775 KOGAN AY 


SALT LAKE CITY 


ions, characteristics, capacitic and applica- 


tions included. 


$29 SQUIRREL CAGE MOTORS—New- 
man Industries, Inc, New York, NY 
0-page catalog contains specifications, il- 
lustrations, and dimensions of totally enclosed, 
fan-cooled units up to 30 hp, and drip-proof 
wound rotor motors up to 125 hp 
$30 LUBRICATION Farval Corp, 
Cleveland 4, Ohio. 20-page illustrated 
bulletin 26 describes centralized systems. Va- 
iety of applications pictured, and features of 
Multival and automatic types enumerated 


$31 SAFETY SERVICE GUIDE—Na- 

tional Safety Council, Chicago, ll 
)2-page Service Guide 2.1 is a complete cata- 
log of accident prevention aids available for 
plant safety programs Posters, films, and 
booklets available are listed 


$32 BUSHINGS--American Drill Bush- 

ing Co, Loa Angeles, Calif. Catalog 
covers line of drill jig bushings. All lengths 
available as standard Technical reference 
charts and data included. 


$33 HYDRAULIC CYLINDERS The 

S-P Manufacturing Corp, Cleveland, 
Ohio. 10-page catalog 103 illustrates 11-model 
line. Includes dimension table and extensive 
pressure and flow data in tabular form Re- 
quest on company letterhead 


$34 MOTORS AND CONTROLS-—Wesat 

inghouse Electric Corp, Pittaburgh, 
Pa. Machine Tool Electrical Handbook applies 
to seven major groups of machine tools. De- 
tailed sections on applications, selection guides, 
accessories, and service Request on company 


letterhead 


$35 ELECTRIC TRUCKS — Automatic 
Co, Chicago 20, 1 


Transportation 
Six bulletins on complete standard Skylift 
CF line with capacities of 1000, 1500, 2000, 
3000, and 4000 Ib 


$36 ALUMINUM SHEET AND PLATE 

Kaiser Aluminum & Chemical 
Sales, Oakland, Calif. 152-page handbook in- 
cludes data on properties, applications, fabri- 
cation, and finishing. Technical informatior 
tables included 


$37 VALVES-Ledeen Mig Co, Los An- 
gelea, Calif. 15-page illustrated bul- 
letin 1000 describes line used for operating 
air and hydraulic cylinders, single-, and double 
acting, and air motors. Operating and circuit 
diagrams and dimensiona! data provided 


$38 PRESSURE SEAI Sealol Corp, 

Providence, RI s-page bulletin 7 
offers detailed data on Sealo) unit. Principle, 
identification system, description of types 
covered. Design information included 


$39 TURBINE-GENERATORS — West 

inghouse Electrie Corp, Pittaburgh 
0, Pa. 20-page booklet B-5418 illustrates 30 
applications and describes six principal types 
of industria] turbines Photographs and in 
stallation data included 


$40 TRUCKS AND CRANES—Elwell 
Parker Electric Co, Cleveland, Ohio 
12-page manual illustrates and describes line 
of platform and fork trucks, and floor cran 
Specifications and operating data given 


$41 ELECTROPLATING POWER SUP 
PLIES—General Electr Co, Sche 
ectady 5, NY 16-page illustrated booklet 
LEC 970 describes line of manually controlled 
automatically regulated metallic rectifier pow 
er supplic Technical data 
$42 V-BELTS~—Durkee-Atwood Co, Mir 
neapolis Minn. 60-page engineer 
ing catalog on applications include data on 
new increased hp ratings. Section and table 
on revised pre-engineered drive tables for 
quick calculation 


$43 MOLYKOTE LUBRICANTS The 

Alpha Corp, Greenwich, Conn. 8- 
page bulletin 100 contains technical informa- 
tion on various grades and compositions, in 
cluding two newest types, and standard line 
Prices, ordering instructions, and packaging 
data included 
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FLOTATION 
EQUIPMENT 


Coolant can be collected 
from a battery of grinders 
and reconditioned automat- 
ically in this unit. All sludge, 
chips and grit are continu- 
ously removed and the coolant returned to the machine clean 
and ready for use. Machine down-time is reduced when only 
clean grinder coolant is used. Wheel life is increased — sump 
cleaning eliminated. Sludge is delivered near dry for easy 
disposal. Standard units from 20 g.p.m. to 1,500 g.p.m. Larger 
units may be designed for higher flow rates. Bulletin A-690. 


% "hagas Spates, 


MAGNAFLO SEPARATOR 


75-90%, of ferrous solids 

can be removed continu- 

ously and automatically 

from cutting oil and grinder 

coolants. Powerful mag- 
nets remove ferrous particles from the coolant as it passes 
through the unit. No operator is required — no filters or screens 
to clean or replace. Sludge is scraped from the magnets and 
delivered near dry for easy disposal. Models from 10 g.p.m. to 
1,000 g.p.m. Bulletin A-860. 


[SRE ITO sae em 


FILTERS — A wide range of filters 

for a wide variety of industrial uses. 

Disc Fliters — Sturdy, compact oil filters 

for 3 to 5 micron filtration. Discs may be 

cleaned and re-used. Bulletin A-669. 

Pressure Filters — Ideal for use in a 

central filtration system to serve a battery 

of machines. May be used to filter grind- 
ing coolant, cutting oil or industrial water. 

Bulletin A-735. 

Cartridge Filter — Designed for use 
with 7x18 (navy) or 11x18 cartridges. May be unheated or your 
choice of steam or electric heaters. Cartridges may be Fuller's 
Earth, cellulose or waste. Portable units are avaiiable for peri- 
odic filtration of hydraulic oil, lube oil, quench oil or transformer 
oil. Bulletin A-888 and A-916. 

Flomaster Cartridge Filter — Designed for full flow filtration 
of honing, grinding, wash and lubricating o’ls. Bulletin A-873. 
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..-TO INCREASE PRODUCTION 

.-» TO MINIMIZE REJECTS 

...TO REDUCE DOWN-TIME 

...TO LENGTHEN TOOL AND WHEEL LIFE 
--» TO EXTEND OIL LIFE 


Hoffman engineers can choose from ten 
basic types to give you filtration equip- 
ment designed for your specific needs. 


VACU-MATIC FILTER 


Vacuum removes grit and chips 
from grinder coolant to increase 
production and reduce down-time. 
The unit operates continuously 
and automatically, collecting 
sludge on an endless belt and 
carrying it to a tote box for easy 
disposal. Air moving through the 
belt dries the sludge and keeps 
coolant below room temperature. 
Two sizes are available — 20 
g.p.m. and 40 g.p.m. Bulletin 
A-915. 

eS epee. 


a he PA BEES ¢ 


OIL CONDITIONER 


For complete clarification of hy 
draulic, lube, transformer, or cut- 
ting oil you need a filter and a 
vaporizer. Sludge, acids, grit and 
other insoluble material is re- 
moved by the filter. The vaporizer 
effectively removes all water or 
other soluble material. Oil is re- 
turned to use like new again. For 
a flexible operation a portable 
Oil Conditioner may be used. 
Bulletin A-667. 


VACUUM STILLS 


Don't sell your valuable washing solvent 
for salvage. For an average cost of 1/10 
of a cent per gailon you can recondition 
dirty solvent and be sure of a constant 
supply of clean solvent for re-use, No 
operator — little maintenance required. 
This efficient still may be run continu- 
ously or a few hours a day to suit your 
operation, Bulletin A-839. 


Don't hold back your produc 
tion flow because of dirty oil 
or coolant. Call on Hoffman 
engineers. They con make an 
analysis of your filtration 
problems and recommend the 
Hoffman filtration equipment 
for your plant 








MORE PRODUCTION from 
each PRODUCTION DOLLAR 


An immediate way to realize more 
production per manhour—and at 
minimum investment—is by the in- 
stallation of CM Electric Hoists. 
By making use of non-productive 
overhead space you can speed the 
flow of parts and assemblies... 
raise employee efficiency levels... 
reduce fatigue. As anyone can 
operate these CM Electric Hoists, 
skilled manpower is released for 
other production operations. Valu- 
able floor space is made free for 
added production. Here are two CM 
electric hoists favored particularly 
by plant production executives. 


i 


CH METEOR Capacities: 33 to 5 tons 


Low headroom wire rope electric hoist 
for heavy duty service. Single and two 
speed models. Push button control. High 
efficiency airplane type cooling. Helical 
gears. Fully enclosed operating parts. 
Precision bearings at all rotating points. 
Plain, geared or motor. driven trolleys. 


CH COMET Capacities: % to 2 tons 


Portable, compact and rugged electric 
chain hoist. Available in push button and 
pendant rope control models. Equipped 
with flexible HERC-ALLOY load chain. Fully 
enclosed working parts. Upper and lower 
safety limits. Permanently lubricated. 
Plug in on 110, 220 or 
440 volt power line. 
Used extensively in 
production operations. 


a CH Electric Hoist Catalog sent on request with prices 


and name of your local CM distributor. Production executives 
find our catalog a good source of hoist information. 


CHISHOLM-MOORE HOIST DIVISION 


COLUMBUS McKINNON CHAIN CORPORATION 


HOISTS AND CHAIN 


TONAWANDA, NEW YORK 


DISTRICT OFFICES: NEW YORK, CHICAGO, CLEVELAND 


$44 MATERIAI HANDLING CON 

VEYORS Honan-Crane Corp, Leba- 
von, lund. 20-page catalog 803 describes and 
illustrates all types of Houdaille conveyors 
Capacity charts, layout suggestions, installa- 
tion and operating instructions, and case 


history briefs included. 


$45 VACUUM IMPREGNATION—F J 
Stokea Machine Co, Philadelphia 20, 

Pa. 24-page illustrated catalog 760 describes 
range of applications for process by which 
oids in porous materials are filled with im- 
egoaunt after air and moisture evacuation 


$46 PACKING — Greene, Tweed & 
Co, North Wales, Pa. 20-page cata 
w PC-102 provides detailed information on 
Palmette« packing Applicatior diagran 
nd packing dimensior neluded 
$47 ROTARY PUMPS Geo D Roper 
Corp, Rockford, Ill. 9-page catalog 
953 contains illustrated data on complete line 
§-page handbook, “How to Solve Pumping 
Problems,” explains operation of gear pumps 


$48 PLANT LAYOUT—F Ward Harman 

Associates, Halesite, LI, NY. 31-page 
catalog on 2- and 3-dimensional layout equip 
ment with TemPrint process. Data, case his 
tories, layout photos included 


$49 POWER DISTRIBUTION—General 

Electric Co, Schenectady, NY. 28- 
page illustrated bulletin GEA-5900, “Industrial 
Power Distribution Idea Book” covers utility 
practices, methods, applications, and arrange- 
ments, 


$50 CONVEYOR BELTS — Cambridge 

Wire Cloth Co, Cambridge, Md. 132- 
page illustrated catalog on woven wire belts 
contains complete indexed information on belt- 
ing, including conveyor design, layouts, appli- 
cations, and engineering data 


$51 FLEXIBLE CORD—Whitney Blake 

Co, New Haven, Conn. 24-page illus- 
trated bulletin includes all classifications, plus 
data on Dynaprene and rubber-jacketed cords, 
and braid-covered types. Selection and order- 
ing information provided 


$52 CARBON STEELS—Peter A Frasse 

& Co, New York, NY. Chart shows 
chemical analysis requirements for each of 
60 Military and Federal specifications. Specified 
forms, sheets, bars, etc., are also listed, and 
nearest corresponding SAE, AISI, and AMS 


type numbers are included 


$53 ROLLER CHAINS AND SPROCK- 

ETS — Baldwin-Duckworth, Div, 
Chain Belt Co, Milwaukee, Wis. 64-page cata- 
log 52-1 illustrates popular sizes. Formulas, 
tables, and selection data provided. Bore, 
keyway, and setscrew information included. 


$54 LUBRICANTS—Rockwell Mfg Co, 

Pittaburgh 8, Pa. 12-page bulletin 
V-220 describes lubricants, fittings, and meth- 
ods for Nordstrom valves. Three types and 
their functions described. Selection chart of 
recommended uses included 


$55 AIR HANDLING UNITS—Weating- 

house Sturtevant Div, Hyde Park, 
Boston 36, Mass. 6-page bulletin 600 describes 
line of units for heating, ventilating, and air 
conditioning. Installation recommendations 
and accessories included. 


S56 TACHOMETER—The Bristol Co, 
Waterbury, Conn. 20-page illustrated 
bulletin $1402 describes full line of recording 
and indicating electric instruments, including 
new electronic unit. Engineering information 
oA Magnetos and magneto drives included. 


$57 SMALL PARTS STORAGE—Union 

Metal Mfg Co, Canton, Ohio. 6-page 
folder MH-810 gives information on Vu-O- 
Matic rotary stand, showing capacities, dimen- 
sions and suggestions for use in storing small 
articles. 


$58 CENTRAL VACUUM CLEANING 
SYSTEM—-Lamson Corp, Bilimyre 
Blower Div, Syracuse, NY. 20-page booklet 
contains extensive information on Exidust 
unit, Design features and engineering data 
neluded 
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MAy-FRAN AUTOMATIC 
SCRAP HANDLING SYSTEM... 


Pe es 
= 





- Oe a a > : 
Ee ce eR cw i 
Peta nnijalll Eid | 


—— ae ~~ 


tn eit a i 


Speeds-up production 


Increase machine tool production . . . elimi- moved from operating production machines by 
nate manual lifting and hauling . . . reduce CHIP-TOTE conveyors. Scrap is then discharged 
scrap handling time . . . with ao MAY-FRAN onto MAY-FRAN hinged-steel belting which 
engineered system. Hot, wet or highly abrasive transports it out of plant or to other disposal 
chips, turnings and borings are continuously re- point. 

MAY-FRAN systems are completely automatic 
and provide maximum scrap handling efficiency 
Speed of operation is synchronized with metal 
removing rate of machines. When drainage of 
coolants is required, steel belt can be furnished 
with perforated links 











For complete information on how a 
ENGINEERING, INC. MAY-FRAN engineered installation 
‘ can mechanize your scrap handling, 

write for illustrated catalog 


1677 CLARKSTONE ROAD e¢ CLEVELAND 12, OHIO 
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$59 PUMPS—Pioneer Pump & Mfg Co, 
Detroit, Mich 8-page bulletin 160- 


26 describes complete line Centrifugal units 


for coolants, cutting oils, etc, illustrated with 
SELF-CONTAINED UNITS typical installations Positive displacement 
pumps for lubricating oils a shown wit! 
application pictures 


for carrying awa 
wy : $60 MEEHANITE METAL FOR DIES 


. 
dust-laden air around Mechanite Metal Corp, New Rochelle, 
. . . NY. 46-page bulletin N« 41 describes and 
grinding, cutting and illustrates wide variety of die application 


polishing wheels = MA OMSGCT EM 


rette-Cravensa Co, Chicago 9, Ill. 100 
page eleventh edition of pocketsize Junior 
Catalog 535 illustrates information on compre 
Torit Dust Collectors are easy ey Tike St Coates Sancras 
to install, because they are $62 COMPOSITE METALS —Metale & 
compactly designed and self- Controls Corp, General Plate Div, 
contained. They can be set close Attleboro, Maas 12-page illustrated catalog 
h hi a. .8 * . describes various composite and precious met- 
tot e mac ine to minimize pip- als, electrical contacts, and Truflex metals 
ingandair-friction losses. Power Two sections cover t!in-gage and mirror-fin 
consumption, too, is low since ish rolling 
suction can be provided only $63 SPEED REDUCTION DRIVE —Th 
when grinders, etc., are actually American Pulley Co, Philadelphia 29, 
in use. Pa. 20-page illustrated catalog provides com 
: . plete information on Shaft-King shaft-mounted 
Torit Dust Collectors are units. Dimensions, applications, and proper 
available in both cabinet and selection included 
cyclone types. There are models $64 GEAR WIRE FORMULA — 
and sizes for every standard Control Co, Chicago, Ill. Catalog 53 
use, and we are equipped to gives complete information on single mathe- 
peci 4 matical formula to figure correct wire sizes 
moony S - adaptations to for both spur and helical gears. Can be used 
meet unusua requirements. for quality control and maintenance accuracy 
Over 25,000 Torit Dust Col- $65 OVERLOAD RELEASE CLUTCHES 
lectors are now in use. In every Overload Release Clutch Co, Ine, 
type of American industry they Newark 2, NJ. 12-page booklet illustrates 
are solving industrial dust prob- ——— = _ —— and 7. 
a! . Valliable 1 aA s1ze8 ane ypes or any ne 
lems efficiently and economi- a 
cally. 


machinery and drives 
$66 RAM & FORK TRUCKS The El 
well-Parker Electrie Co, Cleveland 
Ohio. Brochure illustrates units with 12, 
000- to 60,000-lb capacitic Detailed descrip 
tions of 11 models and application cata in 


cluded 
Forcomplete specifica- T O RI ! S67 FILTRATION EQUIPMENT — US 


$ ofiman achinery orp nduatri 
tions, numerous uses, Hofiman Ma ry Corp, Industrial 


Filtration Div, Syracuse, NY Case studies 


construction features, MANUFACTURING CO. available on ‘applications, Ilustrations and 


prices—and the latest | S $68 GEAR COUPLINGS Sier-Bath 
Torit Catalog, write: 2:10) Wa nut treet Gear & Pump Co, Inc, North Ber- 
gen, NJ. 16-page catalog C4 illustrates flexible 


St. Paul 2, Minn. units Information on advantages, applica 


tions, standard and special type and engi 


neering data included 

$69 PUMPS Allia-Chalmera Mfg Co, 
Milwaukee, Wis. Ulustrated bulletin 

52B6083A covers construction feature of sup 

porting-adapte: type, close-coupled general 





purpose unit in capacitt te 7500 gpm at 
heads to 650 ft. 


$70 STEEL HARDNESS CONVERSION 
TABLE—-International Nickel, Neu 

; ima + York, NY. Wallet-size card gives approxi- 

From the American Machinist Library a ee a ee 
(Vickers), Rockwell, and Shore Scleroscope 
values, and corresponding tensile strengths of 


7 
of Tips for Top Shop Men steels 
$71 MEEHANITE CASTINGS —Meehan- 
ite Metal Corp, New Rochelle, NY 
$2-page booklet contains 4% illustrations of 
applications and complete tables of physical 
properties of types of materials available. 
$72 .-BERYLLIUM Beryllium Corp, 
Reading, Pa Beryleo Prod- 


20-page 


B* MAN enough to stand up and fight for what 


you say and believe—or don’t say it. If you’re uet Directory describes products, including the 


pure metal, oxide, and alloys 


afraid of the boss, making remarks behind his back ee = ene ide” Gam Sanee 


nium Cory] ‘-page 
booklet contains data on preliminary machin 
- 9 . 4 . » ions. too tool ; 

won { give you confidence. ing recommendations, ls, angles, cut 
. ting speeds and fluids, and various machining 

operations. 
$74 CONVEYORS—Standard Conveyor 
Co, North St Paul, Minn. 16-page 
bulletin 68 illustrates conveyor installations 








ind pneumatic-tube ysten 
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GUSHER 
COOLANT 
PUMPS 


FOR EVERY REQUIREMENT 
In Types and Capacities Up to 200 G.P.M. 


GUSHER COOLANT PUMPS—chosen as standard equipment 
by leading builders of every type of machine tool—are 
available in many types and sizes to fill practically any 
coolant need. Theres a Gusher Pump to meet most re 
quirements as to type of intake, discharge, location on 
machine and pumping capacities. Regular line includes 
these motor-driven models: Immersed type; outside mounted, 
pipe connected type; outside flange mounted type with 
internal or external discharge. Also belt-driven models, 
shaft driven type, plain drive attachments. 


Check these features: Extra rugged construction. One-piece 
shaft (no couplings) for vibrationless rigidity. No packing 
nuts, no metal-to-metal contacts, no relief valves, no auxili- 
ary strainers needed. Permits continuous handling of grind- 
ing compounds, grit- or chip-laden coolant without harm 
to mechanism. Automatic priming gives split-second coolant 
delivery in exact volume desired. Minimum maintenance. 


A—Pipe connected—Horizontal L intake at bottom, 
vertical discharge 


B—Flange mounted—intake and discharge through 
flange separately.” 


C—Pipe connected—side intake with vertical discharge 


D—Flange mounted—gravity intake external horizontal 
discharge. 


E—immersed type with twin intake horizontal dis 
charge. 


F—Flange mounted with discharge through inlet.* 


"Eliminates external piping 


THE RUTHWAN MACHINERY COMPANY 
1800-1823 Reading Rd. Cincinnati, Ohio 


“THE COOLANT HEART FOR A GOOD MACHINE GUSHER COOLANT PUMPS" 
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Materials, Parts, Services 


A bibliography of recent AM articles, 
particularly those concerning replace- 
ment and modernization 


Tool Selection Cuts Machining Costs—Jan 9, ‘50, 
p120 

Slash Handling Costs by ‘“Tooling’’ Your Shop 
Trucks—Mar 6, ‘50, pl0l 

Don’t Gamble In Selecting Tool Steels—Apr 17, 
‘50, pl02 

Expendable Pailetized Racks Speed iInter-Plani 
Moves—-May 15, ‘50, p99 

Rignt Layout And Good Handling Cut Overheaa 
10%—May 29, ‘50, p65 

Shop Vibration Can Ruin Quality—May 29, ‘50, 
p94 

Here Is Cost-Cutting That Really Works—June 
12, ‘50, p109 

Overhead Radiant Heat Aids Axle Forging—June 
26, ‘50, p73 

Compact Chip-Handling System Cuts Costs, Boosts 
Scrap Value—July 10, ‘50, p86 

Air Power Saves Assembly Time—Aug 7, ‘50, p89 

Chain Conveyor Handles Ground Parts—Aug 7, 
‘50, pills 

Venturi Blower Handles Crushed Chips Rapidly 
Oct 30, ‘50, p96 

How To Work Tool & Die Steels—Oct 16, ‘50, 


Destaco Toggle Clamps offer extreme flexi- 
bility in fixture design, being adaptable to your work-holding 
problems in every field of mass production. Whether you're 
drilling, reaming, milling, bonding, welding or assembling, you 
get more production, fewer rejects and lower tooling costs 
when you specify Destaco fast acting toggle clamps. 

Destaco clamps are precision made, with reamed bearing 
holes and hardened pins; series 210, 220, 228 and 240 now 
have full length hardened bushings, for years a feature of our 
heavier models. Eliminating elongated holes and sloppy action, 
Destaco gives you precision alignment and smooth, fast, 
powerful action—from the first part to the last. Fool-proof, posi- 
tive locking and release—no cams—and friction-relieving offsets 
in handles and links. Cold drawn solid bars, forged portable 


pl45 Part |; Dec 11, ‘50, pl47 Part Il 

Disaster Control—Nov 13, ‘50, p127 

Machines Run 88% Of The Day (Plant Service) 
Nov 27, ‘50, p93 

Joint Report Machinability Data For High-Tem-, 
perature Alloys—Dec 25, ‘50, p99 

Steam Sprays Paint—Dec 25, ‘50, pll0 

Why Waste Watts—Jan 8, ‘51, p103 

Two Steels Make Westinghouse Plastic Molds 
Jan 8, ‘51, pll2 

How Quality Control Benefits From Good Plant 
Layout—Feb 5, ‘51, p132 

You Can’t Be Half Hearted About Modernization 
Apr 16, ‘51, pl47 

How To Make Quality Control Work—Apr 30, 
‘51, p99 

Modern Production-Control Methods—May 14, 


clamp jaws and handles. Many accessories for adapting to vary- 51, pl29 


ing fixtures and production. Pressures up to 4000 pounds. Get Your Lighting Up To Date—May 28, ‘51, p% 
Small Shops Must Adopt Good Methods—June 11, 


Call our stocking representative listed below for assistance with your fooling ‘51, pl34 


problem or ask for 36-page catalog describing over 45 models. 


ALABAMA 
Dixie Type & Supply Co 
930 N. 6th Avenue 
Birmingham 4 


ARIZONA 
Norman 5S. Wright & Co 
2628 E. Washington 


Phoenix 


CALIFORNIA 
Norman 5S. Wright & Co 
625 N., Alvarado Street 

Los Angeles 26 


Norman S. Wright & Co 
2779 Folsom Street 
San Francisco 10 


GEORGIA 
Pye-Barker Supply Co 
231 Pryor Street, 5.W 

Atlanta 3 


ILLINOIS 
George A. Rieke Co 
549 W. Washington Street 
Chicago 6 


INDIANA 
General Supply & Tool Co 
140 S. Senate Avenue 
Indianapolis 4 


KANSAS 
H-H Tool & Supply Co 
111 W. 2nd Street 
Wichita 2 
MASSACHUSETTS 
F.H. Robertson Co., Inc 
420 Broodway Avenue 
Malden 48 


MINNESOTA 


Northern Machinery & Supply Co. 
2001 Washington Ave. S 


Minneapolis |! 
MISSOURI 
Ernst Machinery Co 
1606 Oak Street 
Kansas City 4 
H. O. Monahan 
1007 Yale Avenue 
St. Louis 17 


NEW YORK 


Acme-Danneman Co., Inc. 


203 Lafayette Street 
New York 12 
Root-Neal Co 

64 Peabody Street 

Buffalo 20 
Fink Tool Co 
801 Meigs Street 
Rochester 20 

M. J. Kelly Supply Co, 

323 £. Water Street 
Syracuse 11 

OHIO 
F_N. Cuthbert, Inc 
2909 Detroit Avenve 
Toledo 10 

Die Supply Company 

1400 Brookpart Road 
Cleveland 14 

Die Supply Sales Co 

311 Verront Street 

Dayton 4 
OREGON 
Norman §. Wright & Co 
1932 S.W. Water Street 
Portland 1 


PENNSYLVANIA 
Paul J. Fleming & Son 
907 W. Wagner 
Philadelphia 41 
TENNESSEE 
Mr. Ralph Landrum 
1107 Granada 
Nashville 6 
Lewis Supply Co. 
477 S. Main Street 
Memphis 2 


TEXAS 
Too! Supply & Engr. Co. 
1901 Canton Street 
Dallas | 


WASHINGTON 
Norman S. Wright 
125 S. Stevens 
Spokane 4 
Norman S. Wright & Co. 
233 Ninth Avenue, North 
Seattle 9 
WISCONSIN 
Triplex Supply Co. 
830 N. Third Street 
Milwouvkee 2 


ONTARIO 
Williams & Wilson Utd. 
11] Front Street, East 
Toronto | 
Williams & Wilson Ltd. 
1465 Tecumseh Bivd., E. 
Windsor 
QUEBEC 
Williams & Wilson Ltd. 
544 Inspector Street 
Montreal 3 


DETROIT STAMPING COMPANY 


343 MIDLAND AVE. + DETROIT 3, MICH. 


Well-Stocked Tool Crib Aids Diemakers—July 9, 
‘51, pl34 

Plant Protection—July 23, ‘51, p135 

$10 Buys A Lot Of Disaster Protection—July 23, 
‘51, pl48 

Planned Handling Licks Building Handicaps 
Aug 20, ‘51, p98 

Watch Air Pressure—Sept 3, ‘51, p162 

“Beefed-Up” Floors Support New Tools—Sept 3, 
‘51, pl69 

Work And Tool Materials Have Definite Prop 
erties—Sept 17, ‘51, p139 

How Chrysler Builds Quality—Sept 17, ‘51, p143 

US Air Force Machinability Report 1951—Oct 1, 
‘51, plél 

Physical Characteristics Of Cast Alloys 
Carbides—Oct 15, ‘51, p130 

Sheet-Stock “Library” For Efficient Storage— 
15, ‘51, p34 

Glass-Plastics—Easily Worked—Save Time 
Material—Oct 29, ‘51, pl06 

How Workpiece Structure Affects Tool Life- 
12, ‘51, pl38 

Troubleshooting Phenolic Plastics—Nov 12, 
pl44 

Choose Your Metal-Cutting Fluids With Care 
Nov 12, ‘51, p159 

‘Brain Platform’ Sparks Fully Conveyorized Plant 

Nov 26, ‘51, p30 

Conveyorized Coordinated Assembly Speeds Job 
Lot Production—Dec 24, ‘51, pli? 

Chip Conveyors Cut Job-Shop Downtime—Feb 4 
"52, pl04 

"Shop In Stockroom’’ Provides Point-Of-Use Stor 
age—Feb 4, ‘52, p124 

Special Dip Routine Bans Weekend Rust—Feb 18, 
‘52, p43 
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Lower production 
costs with 


YALE ELECTRIC TRUCKS 





...and the YALE attachments designed for your industry 


Crate clamp attachment also Pusher attachment for auto- Paper roll clamp attachment 
available with sideshifter. matic positioning of loads. rotates through a full 360°. 


The rugged structure of every Yate Electric Truck is 
designed to house the most efficient power plant avail 
able...to insure more than ample capacity for your 
particular lifting, moving and stacking jobs, The 
trouble-free YALE hydraulic system provides sure, 
steady power for safer, smoother lifting and lower 
ing. Yet, with all these advantages...with power and 
stamina to spare - YALE Electric Trucks are economi 
cal to own operate and maintain amazingly versatile 


for every materials handling problem. 





The Manufacturing Co., Dept. 1811 


Roosevelt Blvd. & Haldeman Ave., Phila. 15, Pa. 
Please send me the Picture Story of Yale 
Materials Handling I quipment 
Please have local YALE Re prese ntative call 


MATERIALS 
HANDLING Company 
EQUIPMENT Name. 


“Reg. in. U.S, Patent Office Street____ City State 

” mats Tee 

¥ : sal In Canada write. The Yale & Towne Manufacturing Company 
ime 6 St. Catharine Ontario, Canada 


Gas, Electric, Diesel & LP-Gas Industrial Trucks * Worksavers * Hand Trucks * Hand & Electric Hoists * Pul-Lifts 
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Plastics-Equipment & Techniques—Apr 28 
plo7 

How Ford Plans For Low-Cost Chip Handling 
Apr 14, ‘52, pl34 

Conveyors And Convenience Cut Switch-Assembly 
Costs—May 12, ‘52, pl36 

Before You Improve Materials Handling, Ask 
Yourself: Is This Trip Necessary?—June 9, ‘52 
pl43 

Planned Abrasive Control—June 23, ‘52, p102 

How To Apply Metal To Glass And Ceramics 
July 7, ‘52, pl47 

Ceramics Shield Stainless For Jets—July 21, ‘52 
p99 

Ceramics Make Furnace Fixtures Last Longer 


ones “hiah ale” ” july 21, “52, pl0l 
Eliminate hig -Cost-Specia Kj slece piaiiems Sendion Is Keyed To Production 
. July 21, ‘52, pl08 


by Standardizing on How To Select A Cutting Fluid—Sept 1, ‘52, pll8 


Labor Is The Biggest Factor In Friction-Sawing 


Costs—Sept 15, ‘52, p153 
AMERICAN STOCK GEAR Why Friden Applies Solid-Film Lubricants—Sept 
29, ‘52, pl28 
Reach for the handy American Stock Gear catalog way we Mow Make Getter Stetntess Stect—Oet 
when you are specifying gears for the product e 13, "52, pits 
you are designing... Save time... Save money. e-Set Pawl Tolerance Held By Powder Metallurgy 
This complete line of high qualit ears in- —Oct 13, “52, 9126 
P gn q yg . 
A . Full Conveyorization Eliminates Manual Chip 
cludes brass, bronze, steel, semi-steel, cast iron . 
. < Handling—Oct 13, ‘52, pl62 
and non-metallic gears of every industrial type. ? 
Readily available from an authorized distribu- “ane Stoo! With Corbides 
tor meer yeu. What Constituents Affect Machinability Of Gray 
lrons—Oct 27, ‘52, p122 
Sub-Zero Hand Tool Failure Suggests New Steels 
And Treatments—Nov 24, ‘52, p154 
Better Handling Saves Building Space—-Dec 8, 
‘52, pl36 
How Ook Ridge Machines Beryllium—Dec 22, ‘52 
p93 
AMERICAN -Baelkea 4 GEAR division How To Use Molybdenum Disulphide As A Lubri 
cont—Dec 22, ‘52, p106 
PERFECTION GEAR COMPANY « HARVEY, ILLINOIS Noise—A Shop Problem—Dec 22, '52, p109 
Every Man His Own Inspector—Every Foreman 
His Own Boss—At Graflex—fFeb 2, ‘53, p95 
Does It Pay To Aircondition Your Plant—Feb 2 
‘53, plis 
How Ford Organizes Automation Programs—Feb 


W h l 2, ‘53, p28 
e t rive on , Chip Handling Is Big Business At Desoto—Mar 


16, ‘53, pl40 


t & r blems Re-Layout Better Handling, 
ough gear pro | cape gee 

. How To Understand Plain Carbon Stee!—Mar 30, 

‘53, pil 
These Are New High-Temperature Materials 
More and more gear users rely on The mo 13, 53. pla? 
gat P i ‘ V Precision Apr 13, ‘53, p 

Cincinnati Gear Company for their special Qi My Miter Gears What You Should Know About Simple Cutting 


gear needs, because they've found that we : for Aircraft Fluids—Apr 13, ‘53, p154 
Landing Gear Why Not Make Your Own Cutting Oil—Apr 13, 


have the “know-how to produce the right gears" 53, pIS8 to pl63 
for their toughest requirements every time! And this Conveyorized Lines Speed Delivery Of 105-mm 


“know-how” is backed up by the most modern pro- SPUR Shell—Apr 13, ‘53, pl69 
Clever Conveyorization Avoids Handling Head 


duction equipment, complete heat treating facilities, WORM cnehiies 4. 2h, 00t8 
one of the largest shave cutter stocks, electronic in- [) jwrepwat How To Handle Chips And Trimmings—May 11, 
spection when required . . . everything our expert © ‘53, pl49 

P q Y ‘ 9 P | SPIRAL BEVEL How About Nylon For Wear Parts?—June 8, ‘53, 
craftsmen need to produce top-quality custom gears | p150 

consistently, economically. : HELICAL How To Make Impact Extrusions Of High-Strength 


oans P ‘ ; Aluminum—dJuly 6, ‘53, p129 
Filling different, unusual custom gear orders is an % ERRINOSONE “Plant Frills Proved Practical’’—July 20, ‘53, pl19 


every-day occurrence for us. Whatever your custom |  *CONIFLEX BEVEL Is Coolant A Carbides Really Necessary—July 
j a | 20, ‘53, pl 
gear requirements may be, we can fill them to your SPLINE SHAFT aan x Cae hs ites Cet & 
complete satisfaction. p121 
*Reg. U.S. Pat. Off. Trial & Test Group Pays Off—Aug 7, ‘50, p85 
Ports Conveyor Cuts Plant Congestion—Sept 18 
‘50, p127 
Pontiac Saves $10,000 Annually With A_ Tool 
Control Program—Jan 8, ‘51, p85 
Air Can Clamp Small Parts, Too—Apr 2, ‘51, pllé 
Mechanical Hands Carry Bars For 33% Less 
Apr 16, ‘51, p33 


THE CINCINNATI GEAR COMPANY How To Work With Beryllium Copper Strip 
Mar 31, ‘52, p99 
“Gears ...Good Gears Only”’ How To Understand Bross—Oct 13, ‘52, p15! 
" Curtiss-Wright Boosts Output With Machinab lity 
Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio Data—Nov 24, ’52, pl4! 


American Stock Gear Catalog 300 con- 
tains detailed information and latest 
prices on complete line. 


Improved Methods 
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NEW SUPER-Linis/oge 


Air Compressor Offers 
Many Advantages 


Schramm, Inc., makers of air com- 
pressors for 54 years, announces the 
newest in its line—a 600 c.f.m. in- 
dustrial model, the Super-Unistage. 
Major advantage of this compact, vi- 
brationless unit is its super-charge 
design, which puts it in a class all by 
itself and answers the _ industry’s 
demand for such a model. 


Noteworthy advantages are offered by 
the Super-Unistage. For here has 
been designed a large capacity com- 
pressor which at the same time is 
compact, vibrationless, adaptable to 
the unit-system installation whereby 
multiple power can be provided by 
operating the series of units, or a 
single or several units when peak air 
loads are not required. 


Tailor-Made for Economy, 
Larger Air Capacity 


Before purchasing any air compressor, 
it is quite natural to investigate its 
purchase price, maintenance, upkeep 
and installation costs. Here, in one 
package, you have the answer to your 
search for economy. 

Its price is in keeping with the air 
it supplies . . . there is practically no 
installation cost since no elaborate 
foundation is required . ..- and its 
maintenance is low. 


Features 


The Schramm Super-Unistage is a 150 
h.p. six cylinder model having mechan- 
ically operated intake valves with the 
patented Schramm intake valve un- 
loaders, large diameter cushioned low 
lift discharge valves, seven main bear- 
ing crankshaft with pressure lubrica- 
tion to all bearings. 

The unit is available with either an 
intercooler of a tubular type heat ex- 
changer, with the water passing from 
the intercooler through the compressor 
jackets (as shown in illustration) or 
with the Schramm cooling unit, radi- 
ator type, in which the intercooler is 
an air-cooled unit with fan. 

The model illustrated has 440 volt, 
3 phase, 60 cycle, low starting current, 
normal torque, induction motor. Also, 
208, 220 or 550 volt induction motors 
are available at the same price. 

Other features make the 
notable. 


SCHRAMM, INC., THE 
COMPRESSOR PEOPLE, 
WEST CHESTER,PENNA. 


unit 
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Here It Is... 
The Air Compressor You Asked for 


SCHRAMM SUPER- 


A Super-Charged 600 c.f.m. Air Compressor 
Designed to meet your Compressor needs 


aN 


UNIT SYSTEM ... Installed as a 
series, provides air as the air 
need varies. 


COMPACTNESS . . . requires less 
floor space than other models. 


COMPLETE PACKAGE ... No ex- 
tras — everything one unit! 


VIBRATIONLESS . . . Perfect bal- 
ance of all moving parts. 


EASY TO MOVE... air where you 
need it — and want it! 


No ELABORATE FOUNDATION ... 

sturdy floor needed — that’s all! 
Get full details on this new, exciting 600 c.f.m. air 
compressor today. Bulletin 5313 is now available. 
Write for your free copy. 


SCHRAMM, INC. 


“The Compressor People ee WEST CHESTER © PENNSYLVANIA 
F63 





QUALITY GEARS! 


BILGRAM GEARS are made to 


your specifications . . . 


to assure 


you the exact gear you want. They 
are manufactured with great preci- 


sion by a company supplying indus- 
try with quality gears for many 
years. We shall be pleased to quote 
price and delivery. Write us today. 


NON-CIRCULAR 
ELLIPTIC 
OVAL 





a 
vv 


BEVEL GEARS .. . Straight and 
Spiral Teeth 


the BASCO 
SEPARATOR 


automatically 
“fans out” 
Steel Sheets 
for easier, 


faster, safer 
handling ! 








BASCO lifts the top sheet instantly 


ing the next sheet for easy grasping 


@ Separates oily sheets e@ Lifts 
polished or painted parts without 
scratching @ Eliminates feeding 
double sheets @ Saves gloves—cuts 
@ Handles round, nested or odd 
shapes @ Permanence of magnetism 
guaranteed. 


& TEST A BASCO IN YOUR PLANT — 
SOLD ON APPROVAL 





Models for any Request prices and demonstrations 
thickness to 3/16 Distributors Inquiries invited 





automatically raising and separat- 











HYPOIDS 





BILGRAM 
GEAR and MACHINE WORKS 


Manufacturers of Bevel Gear Generators 
Chamfering Machines 


1217-1235 SPRING GARDEN ST. 
PHILADELPHIA 23, PA. 


PILOT VALVES 
3-WAY 4-WAY 
For operating 
Master Valves and 
Small Cylinders 


Speed Control 
VALVE 
Controls speed of 
Air and 
Hydraulic Cylinders 


3-Way and 4-Way 
VALVES 
Pilot Operated 
Sizes “46” — ¥” 
Yo” and %” 


Write for Bulletin 





AUTOMATIC VALVE CO. 


37425 GRAND RIVER AVE., FARMINGTON, MICH. 
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For safety, convenience and economy 
use CMH FLEXIBLE METAL HOSE on 
jobs like these... 


for wiring... 
CMH MACHINE TOOL CONDUIT 


Consisting of a rugged flexible metal hose liner 
with a durable polyvinyl cover, CMH Machine Tool 
Conduit meets the severest requirements for the 
wiring of all types of machines. It is liquid-tight 

. extremely flexible .. . unaffected by vibration .. . 
and has a smooth bore that prevents abrasion. Sizes, 
¥%” through 2”, 1.D., cut lengths or mill lengths to 
225 ft. May be used with standard rigid conduit 
connectors. Write for bulletin. 


For coolants... 
CMH Szag-Paut COOLANT HOSE 


CMH Stay-Put Coolant Hose is specially designed in- 
terlocked hose that maintains any adjusted position for 
conducting coolants to work in process. It is leakproof 
and easily adjustable by light hand pressure. Five 
standard diameters, “4” through %"; nine standard 
lengths 6" through 36". Available with choice of fittings. 
Write for bulletin. 


for ducting... 
CMH %uterlocked 
FLEXIBLE METAL HOSE 


CMH Rex Tube RT-G is a fully interlocked flexible 
metal tubing particularly suited for exhaust or 
blower ducting. Widely used for carrying off grind- 
ing and buffer dust, and in similar applications. 
Sizes, 42" through 8", I.D., cut or mill lengths. 
May be welded to pipe thread fittings or special 
fittings or may be et walk standard hose clamps. 
Write for data sheet. 


IN ANY SERVICE where flexibility must be combined with the rugged durability of 
metal, specify CMH Flexible Metal Hose. For hydraulic lines, air lines or any duid 
conducting line that is subject to motion, vibration, misalignment or expansion and 
contraction, there is a CMH hose type to meet the need. CMH hose is available in 
diameters from %”" through 24” and for pressures from vacuum to 18,000 psi (burst). 
Write for a copy of Catalog No. 130 which gives specifications for all types of CMH 
Flexible Metal Hose. 


CHICAGO METAL HOSE Division 








C 
Flexon ic PY HY ALLOTE 1369 South Third Avenue, Maywood, Iilinols 


Flexon identifies 
CMH products that 
hove served industry ‘ hor in Canada: Flexonics Corporation of Canada, itd, Brampton, Onterie 


for over 50 years. 
Flexible metal hose 5 ws Expansion joints ‘ Metallic —) 
\ , AA bellows : He 


} y Aircraft components _ CS ») 
G A NY = 


a 
— 
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PRESSED 


Jaa BATHEY PARTS HANDLING & STORAGE SYSTEMS 


Investigate industry's own cure for 
your troubles in inventory, floor 
space, assembly, parts and tool 
control. Bathey bin and pan systems 
increase output, modernize assem- 
a P fome bly areas, simplify inventory con- 
MlesaA = trol, stop parts wastage, reduce 
abarter fa oe handling, coordinate cribs and 

iz _ stores, and RECOVER SQUARE 
FEET YOU NEVER KNEW YOU 
HAD! 











Bathey Pressed Metal Pallets, Tote 
Pans and Adapters and small parts 
bins assemble without tools into in- 
finite arrangements. Drawer action, 
full accessability and visibility. Any 
pan cr bin removable independent 
Pheer , CAS of neighbor. Move entire sections. 
sronnes Pate i | S. Make bench assemblies with Bench 
; Bin Frames, end bad housekeeping 
habits, slash wasteful worker mo- 
tions. Send for big brochure, 
“Worth Its Weight in Gold”. 


BATHEY MFG. CO. 


112 S. MILL ST. 
PLYMOUTH, MICH. 











MAYLINE Lr. ga 
LE L Lyinenie af oad 


Precision Instrument Gears 











J J . . 
Mayline Drafting Room Furniture Much of our work over the past 20 years has been the production of experi- 


” mental gears in lots of one or more 
Se industry Mayline offers a complete line of 4- wane = ee ee ~ vanenes with the ay machines, 
° spection instruments an ooling to produce precision, fine itch instrumen 
Post tables and accessory furniture and items. gears to A.G.M.A. Classes 1, 2 ad 3 (AGMA No 236.08 and/or ASA 
: F B6.11-1951). 

New, Office-gray, Metal Plan Files. Exclusive Types of work include external spur and helical gears; internal spur gears; 

hinged dust cover. Ask your local dealer. external and internal involute spur splines; worms and worm gears 
We have hobs, shaper cutters, shaving cutters, master gears and master 
worm sections to produce gears up to 7.5” PD in the following pitches and 


re pressure angles. 
Symbol “va Superiority ot N. D. Pus 14% and 20 degree N. P. A. » Up to 42 Re 


“ “ “ “owenuw 


48 


MAYLINE CO., INC. 72 “ | 20 degree N.P.A., up to 42 Re 
formerly ENGINEERING h. a eee 
MFG. CO. , 
637A No. Commerce St. let us quote en your forthcoming requirements. = 6530 


Sheboygan, Wisconsin 5 
PARGHINE SRODUCTS, nee 
a 


MAYLINE hana: Datel WE 3.1688 ISO 


“ “ “ “ow 6 


Pitti FUT 
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When to use 
specific types of Ball B arings 
shield by just a few of Federal’s complete line of Ball Bearings.) 


When to use Single-Row Radial Ball Bear- 
ings. Where combined thrust and radial loads in 
any proportion or direction call for deep, continu- 
ous races combined with the largest ball consistent 


with uniformly heavy ring sections. 


When to use Single-Row Radial-Thrust 
Bearings. Where your application calls for max- 
imum capacity for thrust loads in one direction 
only, or combined radial and thrust loads with 


the thrust load predominant. 


—y 


When to use XLS Ball Bearings. 
Wherever savings in space and weight must be 
} engineered into your design without sacrifice of 


thrust and radial load capacity. 


When to use Double-Row Radial-Thrust 
Ball Bearings. Whenever bearings of heavy 
thrust or combined loads have to be engineered 
into spaces too small for large diameter single-row 


bearings. 


The complete Federal Ball Bear- 
ing line contains every type and 
size of ball bearing, including 


shielde ~aled “s, f : , 
AES ane sume Gyen, Ser When to use Self-Aligning Double-Row 


Radial Ball Bearings. Whenever shafts bend 


beyond the norm, OF where it is impossible to 


every anti-friction need. 


machine the housings in line, or when housings 
are mounted on separate structures making per- 


fect alignment impossible. 


“Pp Dwmonmnn 





loads... how to determine capacities at every speed...how 


Get the complete story now. How to compute bearing d | 
I sti eadera 
‘ a 


Ball Bearings 


to select the type and size bearing best suited to your ap 
plication... ball bearing selection charts...100 pages of 


engineering data. Write for this 260-page Catalog “KY 


THE FEDERAL BEARINGS CO., INC., POUGHKEEPSIE N. Y. One of America’s Leading 


Ball Bearing Manufacturers 
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Making Better STAMPED Gears Is a 
Highly Developed Winzeler Specialty BASIC... 


- Diefendorf engineers ap- 

’ proach every project in- 

volving gear mechanism 

+ Mii ‘ with an understanding that 
a uh 


o. 


basically gears must func- 


f~ tion perfectly within the 
a 





unit. 


Thus Diefendorf always seeks basic un- 
derstanding of the overall project. Such 
co-operative engineering is always avail- 


Now, you can get extreme accuracy in the Stamped Gears you able anywhere within the scope of 
need, Better men and methods and machinery, developed 

through years of specialization, have resulted in a degree of Diefendorf facilities. 

economy and precision unequalled in the history of Stamped 

Gear making! Eliminate assembly headaches . . get smoother, 


quieter performance with WINZELER Stamped Gears. DIEFENDORF GEAR CORP. 
WRITE FOR FREE 4-page cata- SYRACUSE, NEW YORK 


log-folder describing our facilities and 
the various Stamped Gears, Tools and 
Assemblies we make. Valuable gear 


data and tables are included. Or, get 
ideas, samples and low cost estimates. 
No obligation. 
TP : 


WINZELER WANUFACTURIAG & TOOL CO. 
1712 WEST ARCADE PLACE, CHICAGO 12, ILLIMOIS G i A ad Ss 











How to Run an Engine Lathe 


One of the most useful and versatile machines employed in 
Metalworking is the engine lathe. In this American Machinist Spe- 
cial Report, engine lathes are discussed thoroughly, and turning 
tools and turning operations are described in some detail. Illus- 


trated with many clear, helpful drawings. 
Fifteen pages 25 cents a copy 
Reader Service Department 
AMERICAN MACHINIST 


McGraw-Hill Building 
New York 36, N. Y. 











a 
IN 


EE AS 
anil MATERIALS... 
AS 
CARBOLOY COMPONENTS?/ ae FRONT OF BOOK 
CREATED-METALS CHECK fon PAGE NO. 
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‘National security 


is impossible 
without financial security 


of individual citizens...’ 


FRED MAYTAG 


The Maytag Company 


“Ingenious research and the ability to produce ... which have helped to make 
the United States the world’s greatest nation... could not have been realized 
without the savings of millions of thrifty persons. Savings of individuals 
financed new inventions, developed others. The Payroll Savings Plan for 
purchasing Savings Bonds regularly provides an easier way for American 


workers to save for future spending or investment, for their own security, 


and for their nation’s security. Our experience at the Maytag Company has 


shown us that a successful Payroll Savings program can be the foundation 


and the cornerstone of happy employee relations.” 


Let’s point up Mr. Maytag’s concise summary of the 
Payroll Savings Plan with a few very recent figures: 

¢ at the close of February, 1953, the cash value of 
Series E Bonds held by individuals reached a new 
high: $35.5 billion. This is $1 billion more than the 
value of the Bonds held on May 1, 1951, when E Bonds 
began to mature. 

* to this encouraging reservoir of future purchasing 
power, 8,000,000 Payroll Savers are adding $160,000,- 
000 per month by their consistent investment in U.S. 
Savings Bonds. 


* unit sales of E Bonds in 1952 reached the highest 
level of the past six years—more than 77 million indi- 
vidual pieces. Of the 77 million units, 67 million were 


The United States Government does not pay for th 


tion in cooperation with the Advertising Council 
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in the $25 and $50 denominations—the bonds bought 
chiefly by Payroll Savers. 


¢ Payroll Savers are serious savers—of the approxi- 
mately 86 billion Series ky Bonds which had become 
due up to the end of March, $4.5 billion, or 75%, were 


retained by their owners beyond maturity. 


If you are not among the 45.000 companies that 
make the benefits of the Payroll Savings Plan avail- 
able to their employees ... or if you do have a Plan 
and your employee participation ts less than 50%, a 
telegram or letter to Savings Bond Division, U.S. 
Treasury Department, Washington Building. W ash- 
ington. D. C.. will bring you all the information and 


assistance needed to build a good Payroll Sav ings Plan. 





\ne? \ 


nk 


“— Mactical ldeas 


Each issue of AMERICAN MACHINIST announces the name of the contributor 
of a prize-winning Practical Idea from an earlier issue of the magazine. The edi- 


tors present in these pages the prize-winning ideas of the past year 


Grinding thin stock, 
heat buildup is a prot 
rially simplified by p 
on a solid copper pl 
as shown. Part 
iad a 0 OH] 


R J Dodsoy 


Expanding fixture grips round dished co! 
on periphery. Fixture 
lotted to receive a setscrew which hold 


the internal urface ¢ ‘ art oO be 


Strip brass is cut to exact the ght 

vidth with this fixture d HSS cut 

. : , ting tool. A die block is slotted to a 

— f i f depth almost equa! to the width re 

~ | Ca quired on the brass stock. The HSS 
~ _- 

Wiha t cutter is then shimmed on either sid 


of the slot, to raise the cutter to just 


f 


Assembled Cutter vie 
the required dimension. The leading 


edge of the stock is tapered and 
Special cutters for odd short-run milling jobs can be made irning a pushed through the slot until it can 
toolblank to the desired profile, then sawing as indicated in the te be grasped with pliers; then manual 
blank is drilled, counterbored, and tapped as shown, and the tter rdened pull is enough to remove as much as 
Cuts must be taken slowly, but the end result is often cheaper ! ecia 1/16 in. of stock R J Dodson, AM 
cutter of conventional design lL. B Willian 1M. Aug 4 2 Sept 1, ‘52 
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Tube-turning-tool taiistock adapt 
his chuck then holds thin 
ID. Be 
ehuck 


Vali tut 


cause especially thin-walles 


jaws, this material is pushe 


ind replaced by 
nm the p 


ID pipe 


chuck is removed 


need for lubricant betwee 


signed was 4l-in. ior 6-11 























Deep holes were eas 


when good reamers 


turned to the proper length 


were drilled at 


spac ed so that their outside 


hole to be drilled 


of the 


small holes, and the 


hole to be drilled into the work 


dowéls were 

i carbide rod 

distance 
Cutoff tool-holder fourth hole. Pre 
hang, permits operator to put tool for about one inch 
much nearer work than 
tional method. Holder is machined 
as shown, then heat-treated, to 
provide flexibility 
to work-hardening Va 
kel, AM, July 21 4 


has no ovet 


conven 1. oO ock 


ensated for 


sistance 


Karfur 


and r¢ 
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equ al point 4 


was ground 
then formed into 
drilled ho 
TI 


can be thus 


ily bored with tl 

re not on hand 
near the 
edges were 
CRS rods we 
rod 


Three 


pressed into three of the 


t 
Oo 


hy 


1) pe 


slightly ove 
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RL nphapcigns, 
ane a a 


Speor-shaped plunger + ~ 


Spherical shapes are easily made with open = adoaibe 
this device which wa formed by f LL te 
grinding a conventional! drill bushing 2 
at 15° angle, producing a knife edge ) 

at the ID of the bushing. The part to Washer -- —-— 

be made spherical is turned to ap Fyector sleeve iS 
proximately the right shape, and this ) 
tool is hand-held against the work 

As the work rotates, the knife edge of 

the hardened bushing shaves off the 


high spots on the work until a good 


sphere is obtained Gordon W Rich 


ards 4M Feb 2 


Light buffer spring s 
a 


Double-action die forms, 


Parabolic reflector was machined in 
a conventional lathe by making an 
iccurate templet and attaching this 
templet to the cross-slide of the ma 
chine, indicating the templet for long 
itudinal and transverse alignment 
with the lathe carriage. An indicator 
was then attached to the lathe bed 
with its point riding on the templet 
By running the lathe at high speed 
ind with very slow power feed, man 
ual operation of the cross-slide kept 
the indicator between the limits of 
+ O.OOL in James Heatley, AM, Oct 
13, ‘52 
Three-point lathe mounting 


atmospheric « 4 ie headstock 


idded h id, on " ailstock end, fi 
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Special divider, 


vhich 


made 
used 
pinned to the 


center 


lailstock centers 
cause the tatlst I 
the handwheel 
tailstock 

tool tends 


rections 


’ 
ock a 


panner and 


pin denotes 








Punch 
holder 


Stripper 





Stotionory 
jaw 


Die 
b/ock 


Piercing die for heavy 
pieces expand when | 
descends, the movable 
Vhile the stripper 
stripper removes 


york 18 easily ren 
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braze to crossmember 


Pointer 


Clearance 
hole for pivot screw 





Clearance hole 
f , . 
‘or lockscrew Drilling tiny No. sf 


Holes for locating pins nozzles was simplified by inverting 
isual procedure, putting the drilkin a 

ise and aligning the drill vith 4 

needle held in the drill chuck. When 

Anchor plate the drill is centered, the needle is 
replaced by the nozzles, and the holes 


ire easily finished. For added gripping 


power, the drill is wrapped with paper 


before putting in the vise S Taylo 
Lockscrew brazed in iM, Oct 27, '52 


Locating pins brazed in 


Coil spring 


nT fa kne 


A second-hand hearing 
hecking noisy n 
element are 

t 


d iround he 


ing. AM, Ju 


Dex pin 


Grinding whee/ 


Punch collar 


4 -F lute spline punch 


Approx %ir 


~Support hole Fess oot 


Half spheres my 
tance, Two ball 
down until 
phere Then p 
the exact center! 
When places 
vill always 


hich they 
iv ept 
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Porm cutters 

















— 
J 

Adapter for 7 100 retiet 

form cutter 


Vote Dotted lines f adapter 
show chearance on 
footh when cutter viter 
s moved 30 *by 
ndexr hedd~s 








y f AA BF Q 





Adapter pin 


Le coring pin 


Setscrew 


Drilled hole 


jig provides universal centering 


femporar 
p it betwe 


(fontinus 











Radius bar attachment 











Broken drill trouble 


As each issue of American 
Machinist is published, a 
group of 200 subscribers is 
asked to vote which Practical 
Idea, in their opinion, is most 
valuable. The result of their 
votes has determined these 
winners; duplicate awards 
were made for ties. The judg- 
ing group is a cross-section of 
our readers, and changes for 


each issue 


Upper plate 


-- Felt 


Work 
Felt 


Lower plote 


Bronze bearing 


Thrust bearing 
Spring 


-- Base plate 
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Few people realize the size and importance 
of the used-machine-tool industry. Its inter- 
ests extend far beyond the sale of used 
equipment. It reconditions machines and 
rebuilds them. It is an influential factor in 
Metalworking in peacetime, as well as in 
wartime. 

The used-machine-tool industry made a 
notable contribution to the defense program 
in the 1950-1953 period. It supplied, in some 
cases, used machines that the armed services 
needed in a hurry. The military could not 
always wait for new machines to be built 

It also rebuilt for the Air Force a large 
number of machines that had been in the 
national reserve. In fact, the Air Force 
loaded down the rebuilding plants around 
the country with machine tools to be com- 
pletely reconditioned. Many of these ma- 
chines then were installed in armament 
manufacturing shops. The time in getting 
started on vital defense production was thus 
greatly speeded. 

More recently, the used-machine-tool in- 
dustry has demonstrated its great value in 
peacetime work by stepping in and doing a 
fine job as an aftermath of the General Mo- 
tors transmission plant fire at Livonia, Mich 
The fire cut off the supply of Hydra-Matic 
transmissions to GM divisions and to certain 
independent automobile companies. Time 
was of the essence in getting production go- 
ing again. The used-machine-tool companies 
did a notable task of rebuilding badly fire- 
damaged machine tools. The rebuilding work 
occupied much of the capacity of rebuilders 
in the Middle West and in New England 

Used-machine-tool dealers were called 
upon to solve the equipment problems of 
civilian-goods manufacturers who did not 
have priority ratings during the past few 
years. At one time since Korea, the average 
deliveries of new machine tools stretched 
out to 22 months. It was not possible to ob- 
tain new machine tools without a rating 
Users in that predicament turned to used- 
machine-tool dealers for help, and got it 

Hardly a day passes that a new metal- 
working shop of some kind does not come 
into being. In most cases the shop is small 
and is started by men with limited capital 
They cannot afford to invest in new machine 
tools. They begin their new ventures oy in- 
stalling used machines. For these machine 
they go to used-machine-tool dealers who 
thus perform a most important service in 
making possible the development of new 
businesses, creating new job opportunitie 
and adding to the national wealth 

An important phase of the deale: job 
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and one that is not yet sufficiently recog 
nized, consists of modernizing older ma 
chines. There are, today, thousands of ma- 
chine tools with many remaining years of 
useful life, which are being discarded be- 
cause of their inability to keep up with the 
pace of modern production. Most of thes 
can be restored to service by such operations 
as installing motorized drives, increasing 
spindle speeds, and generally rebuilding in 
accordance with present-day standards 

Production plants usually have neithe 
the time nor the facilities to do this work, 
and it is here again that the used-machinery 
dealer steps into the picture with his broad 
experience and specially trained staff of 
machinists 

Perhaps the most significant factor in 
raising the dignity of used-machine deale: 
was the formation of the Machinery Deale1 
National Association, with offices in Wash 
ington, DC. By thus banding together in a 
national association, dealers were able to 
take self-regulatory action, to establish 
standards, and to curb irregular practices 
Such action has engendered a feeling of 
confidence in the mind of a prospective pu: 
chaser. No longer need he buy a used ma- 
chine with his fingers crossed, hoping that 
the supplier has done a good job of rebuild- 
ing and that he is honestly representing the 
machine’s condition 

Indicative of the serious intent of it 
300 members, the association has promul- 
gated a Code of Ethics to which all members 
have subscribed. In accordance with this, 
the dealer pledges himself 





@ To carry out the spirit and letter of all 
agreements and contracts in which he engages, 
in both buying and selling. 

@ To represent his merchandise to the best of 
his ability as to serial number, condition, and 
specifications and accessories. 

@ To honor every option given to a customer, 
as to both price and date 

@ Not to cause @ customer to inspect mer- 
chandise which he may not own, unless the cus- 
tomer is fully informed of all circumstances con- 
cerning the owner's ocndition of sale. 

© To accept within 30 days from shipment, 
any merchandise sold with a guarantee, freight 
prepaid, for refund of the purchase price, if 
mechanically unsatisfactory. 











This code will be inscribed on a suitable 
plaque to be displayed in the member’s of- 
ices, as an indication to the customer that 
he is dealing with a reputable company sin- 
cerely interested in maintaining and improv- 


ing customer relationship 
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SEARCHLIGHT SECTION 


HERE IS ECONOMICAL REPLACEMENT FOR YOUR 


MODERNIZATION 


eWe will remanufacture your present 
equipment or 


eSupply your needs from our current 


inventory 


CUSTOMERS 
CONFIRM: 


YOU’RE ALWAYS 
SURE WITH 
HILL-CLARKE 


Below is just a partial list of customers for whom 
Hill-Clarke rebuilds machine tools. 


Borg & Beck 
Div. of Borg Warner 
A C Spark Plu 
Div. General Motors 
R. C. A. Victor 
Victor Chemical Works 
Indiana-Michigan Eic. Co. 
General American 
Transportation Corp. 
Goodman Mfg. Co. 
F weeny a seg Corp. 
Goss Printing Press Co. 
Chain Belt Co. 
Link-Belt Co. 
Stewart Die Casting 
Div. Stewart-Worner 
Aircraft Gear 
Div. of Dana Corp. 
Prott & Whitney Aircraft 
Hotpoint, inc. 
Maytag Co. 
Combustion Engineering 
Superheater, Inc. 
Iinois Gear & Machine 


w, aly 


cory 


Austin-Western Co. 

The Buda Co. 

Marion Power Shovel Co. 
Roth Mfg. Co. 

Mall Tool Co. 
Gardner-Denver Co. 
General Electric Co. 
Modine Mfg. Co. 

8. F. Gump Co. 

Brad Foote Gear Works 
international Harvester 
Western Electric Co. 


John Deere Harvester Co. 


Chicago Screw Co. 
Fairbanks, Morse & Co. 
Beech Aircraft Corp. 
American Brake Shoe Co. 
Ram Ajax Div. 
Unit Dri ge 

Div. Fuller Mfg. Co. 
ideal Roller & Mfg. Co. 
The National Supply Co. 
Cleveland Pneumatic Tool 
Carne Co. 


UFACIURED 


(ORIGINATED BY US! - 


CHINE TOOLS 


RIGHTED i920 


FIFTY YEARS OF RE- 
BUILDING THOUSANDS 
OF MACHINE TOOLS 


Good rebuiiding requires experi- 
ence the kind of experience Hill- 
Clarke has gained over a_ long 
period of years serving American 
industry. Every job is a custom 
job by trained men of experience. 
This organization is modernly 
equipped throughout and has the 
facilities to handle any machine 


tool that can be loaded onto a 


freight car. 


Hill-Clarke customers are located 
in most sections of the country. 
You see a satisfied customer every- 
time you meet a user of Hill-Clarke 


remanufactured equipment. 


W. L. DITFURTH, President & Treas. 


T. H. PRICE, Vice President 
E. 8. MONS, Secretary 





HILL-CLARKE 


Leaving the pit which has enabled our 
men to gei under the machine to ad- 
just its bearings, this 36” Bullard is 
being returned to its assembly floor. 
Now the remaining rebuilt portions 
will be replaced prior to final test and 
shipment by truck or side-track facil- 


HILL-CLARKER 
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PROGRAM 


HERE ARE THE HILL-CLARKE 
REMANUFACTURING STEPS THAT 
MEAN DEPENDABILITY OF 
PERFORMANCE 


To bring a machine back to its original state of usefulness every 
machine is: (1) Completely Disassembled, thoroughly cleaned, 
flat surfaces tested out with straight edges or surface plates. 
(2) Flat Surfaces Ground or Planed, and then hand scraped 
to precision surface plates. (3) Bearings, Bushings, Gears and 
other component parts replaced when necessary. (4) Exterior 
Refinished so that machine looks new. (5) Adjustments Made 
carefully under competent supervision. (6) Tested Under Power 
for both operation and accuracy before it leaves our plant so 
that you can be confident that it is ready to go to work when 


you get it. Your Inspection is invited at any time. 


a 


Machine has now completed its REMANUFACTURING eycle. It 
has been given a final test under power for both operation and ac- 
curacy, and is now ready to be shipped back to its owner. 


MACHINERY COMPANY 
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First step in REMANUFACTURING this 350-P 
Giddings & Lewis Planertype Horizontal Bor- 
ing Machine is complete disassembly. A_ thor- 
ough cleaning has removed all oil and grime. 
In this picture the bed has been planed and 
scraped to a straight edge. New parts ordered 
from the manufacturer can be seen conveniently 
placed about the machine. At right, the main 
column is standing by, ready to be placed in 
position on its base. 


Here the main column, headstock attached, is in 
place. The bar is turning under its own power 
and preliminary adjustments are being made 
during assembly. The outer support column, in 
the left background, is on its base and ready to 
be fitted to the machine. New bearings, bush- 
ings, gears, ete., are installed to replace worn 
parts. 


Machine is nearing completion. The table screw 
is in place; the outer support bearing has been 
aligned with the main headstock. Final adjust- 
ments are being made. 


Above—C. Krupka traces electrical leads neces- 
cary for the elaborate pendant and panel con- 
trol. The machine is painted inside and out, re- 
finished to look like new. 


REBUILDING DEPARTMENT 


2100 S. Kilbourn Ave. 
Chicago 23, Illinois 
Phone LAwndale 1-2189 
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THIS MAN IS SMART 


He needs a radial drill, a milling machine, a turret lathe, and an engine 


lathe. 


He wants good, accurate machines, and he wants them fast. 


Se... he is taking the plane to Cincinnati—the machine 
tool center, because: 


Eastern has the largest stock of rebuilt American made Machine Tools in 


the United States. 


Eastern has the rebuilding specialists that were raised in machine tool shops 


of Cincinnati—and know how to rebuild machine tools. 


Eastern has a wide variety to choose from. Not one or two engine lathes, 
but actually 196 to choose from; not one or two milling machines, but actu- 


ally 66 to choose from; not one or two drills, but actually 93, etc. ... 


Instead of traveling all over the country—save time, save money—come fo 


Eastern and buy all your needs. 


THE EASTERN MACHINERY COMPANY 


MElrose 1241 1004 Tennessee Ave., Cincinnati 29, Ohio Cable Address: EMCO 


H4 1954 Production Planbook 





SEARCHLIGHT SECTION 














These two photos also tell the story! 
One large plant, over 135,000 square feet with rebuilding facilities, storage and 
offices all under one roof. 
So—be smart! Travel to Cincinnati and Eastern Machinery—and see everything at one 
place and in one trip. 


THE EASTERN MACHINERY COMPANY 


MElrose 1241 1004 Tennessee Ave., Cincinnati 29, Ohio Cable Address: EMCO 
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AARON: NEW & USED TOOLS 








New Vertical Mill universal table, 


New Universal Mill with dividing couas Gaed 
v 


heads and vertical attachments New 16, 20, 24 and 28 inch Geared Head Lathe. 
Some with removable gap. All fully equipped 


New 3” Boring Mill with 


NEW 6x18" Surface Grinder, Rapid ivel tabi 
Traverse, Built in Wheel Dresser & Swive: vane 
Coolant System, Horizontal, Traverse 

& Vertical Power Feeds. 


NEW RADIAL DRILLS 





NEW IN STOCK 


Air Hydraulic Presses — Arbor Presses 
26C Famco — Band Saws Kalamazoo — 
Famco 6x12” —Drill Presses all sizes— 
Hydraulic Press Northern 20 Ton — 
Injection Molders, 1 ounce — Power 
Presses, OBI, 1, 4, 412, 5, 7%, 10, 15, 20, 
30, 60, 85 Ton Shaper 7” Amco, 8” 
Shaperite — Shaper Sheldon 12” — 
Shears, Foot 22” to 8’, 16 & 18 ga — 
Shears, Power 3’x18 gauge to 12’ x 14” 
ga.—Welders, Arc, Seam, Spot all sizes New: Universal milling ma- 
—Vert. Milling Attach. Halco H5S., chine No. 2, rapid traverse, 
New Combined Vertical-Horizontal Motors, Grinders, Bufters, all sizes table 12" x 48" complete with 

Milling Machine coolant system and electrical 


i t. 
RENTAL & TIME PAYMENTS equipmen 


AARON MACHINERY CO., inc 
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- TREMENDOUS INVENTORY 





AUTOMATICS 


Brown & Sharpe (1) Model 2G, 114" capacity 
Brown & Sharpe (8) Model 0G, 54’’ capacity 
Brown & Sharpe (5) Model 00G, 49’ capacity 
Ceco Screw Machine 4%“ capacity 

Cleveland Model AA-11, Serial 236586 
Cleveland Model B. Serial 742618, 843 
Cleveland B18—1'2° Cap. Late 

Conomatic 4 Spindle, Serial 42309FF, 112°’ 
Davenport 9/16" 5 spindle. 


BORING MILLS 


Bullard 24’ V_T.L. Spiral Drive 

Bullard 8’’—8 spindle, Multi-Matic 
Cleveland 2'2"' Bar Capacity 

Giddings & Lewis #32, 3° #25, 2!2" Bar 
Kings 42°’, 72" Vertical 2 rail heads 
Niles-Bement-Pond 4°’, 4'2"' Bar, 60°’ Vert 
Niles-Bement-Pond 60’ Vertical 

New 3” Horizontal Boring Mill 


DRILLS AND RADIALS 


American 6'x15" Universal, 4‘x13"’ 

Baker No. 321 Vertical Boring & Drill 
Bausch Multi-spindle 

Buffalo #2 Motor Spindle, #16—4 Sp 
Buffalo: Power No. 41, No. 42, RPMSTERS 
Canedy-Otto 21" Sliding head, New 
Cincinnati Bickford 6’x15"’ col 

Edlund 8’ Model 2B Sliding Head 

Natco 312, 20 spindle Model B2A—10 Sp 
24" Sibley Sliding head. 

New Geared Box Col. Drills 24’ 
Foote-Burt 325 3°’ capacity 

Leland Gifford 2 LMS, 3 MS 

Leland Gifford No. 2—4 Sp. Hyd. Feeds 
Sigourney 2 spindle 


ENGRAVERS 


Gorton ME, 1D, 3U, 3Z, Deckel GIL, GI, G2 
Taylor-Hobson 3 dimensional Pantograph 
New, 3 dimensional Deckel type 


GEAR EQUIPMENT 


Barber-Colman Mod. SHS, Sharpener 
Barber-Colman #2, 712 (3) also Type S$ 

Brown & Sharpe #3 Gear Mill, 26°’ Cap 

Fellows High Speed Shapers 712, 725, 71, 7 
Fellows 20M Redliner, Flather 72°’ Cutter 
Gleason Gear Rougher, Gleason 26 Power Tester 
Gleason #2 Surface Hardener, No. 3 Gear Tester 
Gleason 23 Spiral, +3 Straight Bevel 

Gould & Eberhardt 36’ Cutter 

Michigan Gear Finisher 24” cap., 862-24A 
Mikron No. 79 Gear Hobbers 

National Broach Red Ring Lapper, Finisher 
Schuchardt & Shutte 21 Hobber 


GRINDERS SURFACE 


New 9x24" Hyd. Feed, 10x18’, 6x18" 

Abrasive 8x24’', #33 Vert. & 234. 

Brown & Sharpe 25, #2 with Chuck 

Galimeyer & Livingston—No. 65 

Heald 22—12"' chuck, Arter 12’°, Covel No. 15 
Portman 12’ Chuck Rotary—Reid 23, 11''x36"’ 
Pratt & Whitney 12x36" Vertical 

Taft Pierce 1 Precision 


GRINDERS, MISCELLANEOUS 


Brown & Sharpe #2 Universal 14°°x28", 23 Univ 
Brown & Sharpe 25, 3°'x18" Cylindrical 

Brown & Sharpe 213 Universal Tool & Cutter 
Bryant 75 Internal, chucking 

Cincinnati 6x18’ Hyd. 24—Centerless— 22 
Douglas Tool & Cutter 8x15” 

Gardner Disc Grinder 30°’—15 H.P. Motor 
Grenby Models 1G] & 1G2—Internal 

Gorton Ped. Type Tool Grinder Mod. 375-2 
Heald 273 Internal Centerless, 275A Internal 
Heald 72A3 Int. Centerless Sizematic 

J. & L. Thread; TG615, Lempco 54’ Swing 
Landis 6’'x30°’ Type C Cyl., 10x24 Univ. 12x30 
Norton 22 Tool & Cutter, No. 1 Tool & Cutter 
Norton Type C 6°x18°" Semi-Automatic cy! 
Norton 10°'x18" Type C cylindrical, 6''x30" Cyl 
Norton 14x96" cyl., 15x48 Univ 

Norton Roll Grinder 50’’x28’ 

Oliver #510 Drill Pointer 

Pratt & Whitney Radius Model R6 

Sellers 6-G Drill Grinder, 6G Tool, K.O. Lee tool 
Van Norman 2666 Crankshaft 


LATHES 


American 12°'x30", Bridgeford 36°'x20"', 32°'x16" 
Boyes & Emmes—24"' G.H.—Bradford 16''x36" 
Gisholt Simplimatic 18''x16'9"", 2 Tables 
Hendey 12''x42’’ and 12x30°’, 1941, 14” Yoke 
LeBlond Regal 10°’x3’ bed, 13x42’ 

LeBlond 25 50x96" Gap, Late type 

Lipe-Carbo 12’x18*' (2) 

Lodge & Shipley =3A Duomatics 

Pratt & Whitney 16°°x60, 10°’x20°, 16''x36 
Monarch Magna-matic 14°'x54"’ 

New 16, 18, 20°, 28°’ immediate Del 

New Tool Maker 10x24’’, South Bend 9° 
Rivett Model 918 Precision. Mod. 715 

Putnam, Sliding Gap 22° 46°'x92"’ 

South Bend 13"x5" Q.CG 

Sundstrand 8x15", 15° Stub 

Wickes 32°'x35’' Geared Head 


MILLS, PLAIN, UNIV. PROD. 


New 22, Univ., Dividing Hd 

Brown & Sharpe 0 Omniversal, 2000 Production 
Brown & Sharpe #2B Plain, No. 2, 3A, 21, #21 
Cinn. 08 Rise & Fall 2-24 Automatic 

Cinn. No. 3, 4 Plain Spd., 18°’ Manufacturing 
Kent Owens IV, 1-8, 1-14, 1M 

Kempsmith 21 Pl., Vert. & Div. Hd 

Milwaukee 2H Universal 

Milwaukee 2B, Plain & Univ 

Nichols Horiz. Hand and Pneumatic Feed 
Sundstrand 200, 0 Rigidmils 

Sundstrand 3A Rigidmil with copying Attach, 33 
Van Norman #21 Univ.., Dividing Head 


MILLS, VERTICAL 


Cincinnati (2)—1-18 Plain Automatic 
Cincinnati 23, 08 Vertical 

Cleveland No. 1 table 8x32". 

Gorton 8D Super Speed 

Morey 212M Profiler, 2 sp. 2 Maximiller 
Reed Prentice Vert. Mill & Die Sinker Mod. 3VG 


PRESSES 


Bliss No. 1 Double Action Drawing Presses 
Bliss 650 Hi-Production Presses 

Bliss 18, 19, 21, OBI, 58, 62, 162, OB 

Bliss 442 Double Action. Roll Feeds, Cam (2) 
Bliss 27812, 330 Ton SS, Bliss 74'5 

Bliss 5-48 Dbi. 32x48" bed, Cushion 
Hamilton 850 Ton S.S. Bed 27x48 

Hamilton 110 FM Die Tryout Press 

New 85, 60, 55, 30, 20, 15, 10, 5 Ton 0.8.1 
Niagara Honing, 15 Ton—Toledo 32 Ton Honing 
Niagara Al34"', O.B.1., Niagara No. 27 
Stokes Tablet Presses, type R, Late. Model F 
Toledo 29 Double Action Cam 

V.& O. 2102 O.B.1. Reducin 

Walsh No. 3 OBI. 23 Ton, L! #3 

Z&H 24!'5, 0.B.1. 20 Ton 


TURRET LATHES 


Bardons & Oliver #2, 3, 5, 7. Bar Feed 
Brown & Sharpe, 2 Hand, #10, 11 
Foster #2B 2'2 Cap. Morey #2GL Late 
Gisholt 2L, Cross Slid. Tur 

Gisholt #5, Bar Feed, Plenty of Tools 
Gisholt 4R—91'4" hole in spindle 

Libby 1 HS with threading att.—3R, 4R 
Oster 601 WD. 22 Simmons Microspeed 
Warner & Swasey #1, 1A, 2, 2A, 3, 4,5 


Norton Roll Grinder 
50" x 28’ (actual photo) 





HYDRAULIC EQUIPMENT 


All Hydraulic Equipment is completely 
engineered and checked by a competent 
staff thus assuring reliability 


’ 
| 


Send us your Hydraulic problems 








800 TON WILLIAMS & WHITE AIRCRAFT PRESS 
with up-moving ram and 2 kick cylinders Moving 
platen 42° L-R, 60° F-R, top platen 42° L-R, 72 
F-R, 12" stroke, 24° daylight, powered by 40 HP 
3/60 220-440 motor. Speeds advance 260, | P.M 
Pressing 16, 1.P.M. Fast gravity return. Complets 
with valves, piping and pad holder 

600 TON WILLIAMS & WHITE AIRCRAFT PRESS 
with up-moving ram and kick cylinders, platen 
42° L-R, 60” R, powered by 20 HP. 3 60 220 
440 motor. Speeds 240 1.P.M. advance, 7'), 1 P.M 
pressing, fast gravity return, complete with valvcs 
piping and pad holder 

70 TON SHELL TESTING PRESS. For testing 75 to 
155 MM shells, from 2500 pounds to 25,000 pound 
per squore inch, press equipped with 3 position 
turn table, one for loading, one for testing, one for 
unloading, powered by 7!) HP 3/60 220 motor 
125 TON DOWN MOVING RAM HYDRAULIC 
PRESS, with bed 96° L-R, 30° F-R, distance be 
tween rods L-R 25°’, 30° F-R, ram to bed adjust 
able from 24°’ to 48°’ opening. Stroke of ram 30 
powered by 25 HP 3/60/220-440 volt motor and 
oil gear radial pump, complete with operating 
valves and piping. Can be used as Casting Straight 
ening Press 

800 TON WATSON-STILLMAN HOBBING PRESS 
Platen 26x27, 6" stroke, opening 30 

300 TON WATSON-STILLMAN. Up Moving Ram 
20x20 planten, 8°’ stroke, 19°’ opening 

300 TON WATSON-STILLMAN, Up Moving Ram 
24x29 Pionten, 20° stroke, 30°’ opening 

250 TON WATSON-STILLMAN, Up Moving Ram 
28x24 Ploten, 8 stroke, 1312" opening 

140 TON WATSON-STILLMAN, Up Moving Ram 
Platen 22x16, 14° stroke, 29°’ opeining 

62 TON WATSON-STILLMAN, 15x15 platen, 8 
ram. 10° stroke, 16"° opening 

85 TON WATERBURY FARREL 20x24 platen, 18 
stroke, 35°’ opening, 12° up-moving ram 


MISCELLANEOUS 


Band Saw: New Kalamazoo & Johnson 

Bolt & Pipe Threader: Landis, Oster-Williams 

Broach: New 6 Ton. Horizontal. 11 Ton. Vertical 

Hacksaw: Peerless 6°'x6"', Racine 6''x6 

Jig Borers: New Swiss 

Keyseater: Davis, Baker 

Pipe Bender, Kane & Roach. Parker tube 1!) Cap 

PLANER: Niles-Bement-Pond 36x36'x10'; Gray 
24°'x24''x8', Detrick & Harvey 40x90 

Rotary Table: Cincinnati, power take-off 

Saw: Shaping 6x6"', 13x13°', Tannewitz Cut Off 

Scrap Cutters & Granulator: Ball & Jewell 


This is but a partial listing. Inquiries invited. HUNDREDS OF OTHERS. RENTAL & TIME PAYMENTS. 


45 Crosby Street ° 


New York 12, N. Y. 


TELEPHONE: WORTH 4-8233— CABLE: AARMACH N.Y 
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EMERMAN Offers from STOCK 





for SALE or for RENT 


87 MACHINE TOOLs Of 


NEW 1942-1949 + JUST ARRIVED IN OUR PLANT 





SEE OPPOSITE PAGE FOR PARTIAL LIST 








245 HEALD D.E. PRECISION BORING MACHINE 


Dia. hole bored max. 9” min. “4” 
Boring speeds up to 3200 RPM 


Table feeds 4" to 8” per min. 


H4 BARNES HYDRAM DRILL 


Dist. center of spindle to face of column 20%” 
Max. dist. spindle nose to table 60” 


Max. dist. spindle nose to base 77” Max. table travel 30” 


Size of table—working surface 34x30” . 
. No. heads on bridge max. 3 to 6 


Dia. of ram 9” 
Vertical travel of spindle 20” Top of table to spindles 1712” 


Dis. base to top of table 17” , gu ” 
Seindie wants Working surface of table 36” x 54 
Range spindle speeds 20 to 307 RPM Equipped with: 
Hydraulic feeds variable from 1” to 25” per 1 bridge 

min, 
Equipped with: 25 H.P. 220/440 volt motor 1—-Type 14-16A head 

Starter. Hydraulic in and out feed for table Complete electrical equipment 





EMERMAN — Always a Source of Supply 
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EMERMAN Offers from STOCK 


for SALE or for RENT 
LATE TYPE MACHINERY IN GUARANTEED CONDITION 


PARTIAL 


ENGINE LATHES 

20’x48” American Engine Lathe—1940 
20x96” Sidney—1932 

20x72” Reed Prentice—1925 

24”x168”" Monarch, 1942 with rapid traverse 
54x18’ Houston, Stanwood & Gamble, 1920 


TURRET LATHES 

No. 3 Gisholt, Bar and Chuck—1943 

No. 7 Bardons & Oliver, Bar & Chuck—1940 

No. 5 Warner & Swasey—1943—Pre Selector 

No. 5 Gisholt Pre Selector—1943 

No. 1L Gisholt, Bar & Chuck—1932-42 

No. 1A Warner & Swasey, Preselector, Bar & Chuck 
well tooled—1945 

No. 2A Warner & Swasey Preselector, Bar & Chuck, 
—well tooled—1943 (2) 

No. 3L Gisholt, Chuck—1942 

No. 4A Warner & Swasey, Chuck, Well Tooled, 1942 


PRODUCTION LATHES 

8”x108" LoSwing—1947 

15x30" Lipe Carbo-Matic—1942 

20”x25” Fay—1948 

No. IFU Foster Fastermatic—1941 

No. 2FU Foster Fastermatic, Air Chuck & Cyl.,—1942 
No. 10 Sundstrand Automatic Lathe, cross slides—1943 
No. 16AL LeBlond—1940 


VERTICAL BORING MILLS 

24” Bullard—1926 

42” Bullard—1928 

42” King—2 heads on rail, Side Head—1932 

42” Bullard Cutmaster—2 Rail 1 Side Head—1947 
54” Bullard—1930 

64 Bullard—1933 


MILLING MACHINES, PLAIN HORIZONTAL 

No. 3H Kearney & Trecker Plain Horizontal—1943 

No. 3K Kearney & Trecker Plain Horizontal—1943 

No. 4K Kearney & Trecker, Vertical Head, Tooling—1943 


MILLING MACHINES, PRODUCTION 
No. 4-48 Cincinnati Hydromatic Mill—1940 
1854 Kearney & Trecker Simplex Production Mill—1943 
1402 Kearney & Trecker Simplex Production Mill—1952 
1248 Kearney & Trecker Simplex Production Mill—1942 
56-72 Cincinnati Hydromatic Duplex—1942 


MILLING MACHINES, UNIVERSAL 

No. 2K Kearney & Trecker, Vertical Head, Dividing 
Head, Tail Stock, Rotary Table, Miscellaneous Tooling 
and Electrics—1943 

No, 4AFU Universal Mill, Dividing Head, Tail Stock, 
Arbors, and Electrics—NEW 





LIST ONLY 


MILLING MACHINES, VERTICAL 

No. 3 Cincinnati Vertical Mill, Dial Type, 1942 (2) 

No. 3H Kearney & Trecker Vertical—1942 

No. 3V Van Norman Vertical—1942 

No. 4 Cincinnati Vertical Dial Type, 1941 

No. 4 Cincinnati High Power, Extra Height, 1942 

GRINDERS, CYLINDRICAL 

6"x18" Norton Plain, 1940 

10x36” Norton Type C Plain, 1942 

10”x48” Norton Type CD Plain Hydraulic, Plunge Cut, 
1942 

12x48” Landis Hydraulic Universal, 1947 

14”x36”" Landis Hydraulic Universal, 1945 

14”x48”" Cincinnati Plain 

GRINDERS, INTERNAL 

No. 72A Heald Internal Grinder—1943 

No. 72A3 Heald Extended Bed, Internal Grinder—1943 

No. 2426 Bryant Int. Grinder 

No. 24L 36 Bryant Int. Grinder 

GRINDERS, SURFACE 

6x18" Thompson Horizontal Surface Grinder, Type F 
1942 

8x24" SB Abrasive Surface Grinder—1943 

12”x40” Thompson Surface Grinder, Type B—1942 

84” Lumsden Vertical Rotary Surface Grinder—1940 

No. 11 Blanchard Surface Grinder, 16” mag. chuck, 
1943 

No. 25A Heald Rotary Surface, 26” mag. chuck, 1943 

GEAR HOBBERS 

Type A Barber-Colman— 1942-47 

Type A Barber-Colman 84” Extended Bed—1937 

8H Gould & Eberhardt 

16H Gould & Eberhardt 

GEAR SHAPERS 

No. 61 Fellows Gear Shaper—1943 

No. 61A Fellows Gear Shaper—1943 

No. 645A3 Fellows Gear Shaper—1943 

No. 7125A Fellows Gear Shaper—1943 

PRESSES 

No. 426 Hamilton Double Crank, 150 Ton Cap., 10” 
Stroke 

No. 665 Toledo Knuckle Joint Press—1934 

300-Ton HPM Fastraverse Hydraulic Press 

MISCELLANEOUS 

No. 1212A Ex-Cello Double End Borematic—1942 

24” Rockford Hydraulic Shaper 

No. 45 Heald Heavy Duty Single End Borematic—1943 

H4 Barnes Hydram Drill—Hydra-Feed in & out table 

24” Cleereman Heavy Duty Drill—1942 

5’ Carlton Radial Drill—1941 

12” 6-Spindle Bullard Type D Multaumatic—1943 

No. 330-T Giddings & Lewis Horizontal Boring Mill—1940 





EMERMA 





MACHINERY CORP. 


879 WEST 120TH ST., CHICAGO 43, ILL. 


TELEPHONE: PUlimen 5-7626 
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the focal point for 
PRODUCTION MACHINERY 


in America! 


ah 
HARVEY GOLDMAN i rit ig | 


SELECTED MEW ID USER fmm 
—_—— = 


@ Our location in Detroit makes our organization an in 
tegral part of the world’s greatest center of engi- 


neering and production skill. 


The greatest stock of high grade machine tools is 
practically in our back-yard and it is our job to sup 


ply your needs if possible. 


Our organization is alert and we stand ready to 
assist you wherever possible. A telephone call, a 


letter, a wire and we are at your service. 


THE NAME OF HARVEY GOLDMAN & CO. 
HAS BEEN A RELIABLE GUIDE TO MACHINE 
TOOL PURCHASES THROUGH THREE GEN- 


ERATIONS. 
\ 
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THREE GENERATIONS 


of Machine Tool Experience! 





In 1880, H. L. Goldman began serving 

industry in the Detroit, Michigan area. 

Together with other well known indus- 

trial en of his time, Mr. Goldman, through careful planning 

and realistic thinking, laid well the foundation for the Harvey Gold- 
man & Company as it exists today. 





H. L. Goldman not only successfully laid the 
ground work for this organization, but he also 
trained his son, Louis, in the same principles and 

high ethics which enabled him to achieve the high degree of business 
attainment which he did during his lifetime. Louis Goldman learned 
his lessons well and through his efforts the company grew and pros- 


pered throughout this period. 





The collective influence of grandfather and 


* 2 f father on Harvey is evident in the rapid growth 
} 


the company has made during the recent years. 
A continuance of the policies created by them, together with the in- 
herited Goldman insight and awareness of machine tool requirements, 
has enabled the company to keep pace with the tremendous growth of 
industry and accounts for its reputation and the sound condition it 
enjoys today. 

Surely, the very fact that this company has succeeded well into the 
third generation, steadily growing in size and achievement, is evident 
in itself of the high esteem with which industry holds the Harvey 
Goldman & Company of today. 


WRITE, WIRE OR PHONE 


HARVEY GOLDMAN & COMPANY 


3904 SCHAEFER RO . TELEPHONE TIFFANY 6-4450 
DEARBORN 2 Stk Suburb of Detroit 
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(LATHE CHUCKS | 
COMPARE THESE PRICES 


Act quickly while our stock lasts 


BRAND NEW * GUARANTEED 
RUGGED CONSTRUCTION 
PROMPT DELIVERY FROM STOCK 


These lathe chucks, manufactured in 
England are equivalent in all respects to 
chucks selling here for two and three times 
the price. All are absolutely guaranteed 
with respect to accuracy, workmanship, 
and strength. 


MEDIUM DUTY | 
3 JAW UNIVERSAL CHUCKS 


2 sets of jaws, 3 pinions, for use with intermeciate 
backplate 





SPECIFICATIONS 


one piece, semi-steel body; case hardened steel 
; alloy steel scroll and pinions; strong key supplied 
Price 
Weight Price Soft Jaws 
214 Ibs $ 25.00 
3) 26.50 
30.00 
37.50 
45.00 
57.50 
67.50 
95.00 
125.00 
175.00 
250.00 
325.00 
Steel body chucks are also available in some sizes 
Soft jaws and spore parts are immediately available from 
New York stock 
= os 
. 
WE CARRY IN STOCK LARGE 
QUANTITY OF NEW AND USED 


MACHINE SHOP EQUIPMENT 


ARBORS, ARBOR SPACERS AND ADAPTORS 
For Drill Chucks, Endmills, Shell Endmills, Milling Cut 
ters, Reamers 

COLLETS AND FEEDFINGERS AND MASTER COLLET 
PADS—For Engine Lathes, Turret Lathes, Milling Ma 
chines, Screw Mach 

COLLET CHUCKS AND INDEXING FIXTURES 

COLLAPSIBLE TAPS, SELF OPENING DIEHEADS, AND 


CHASERS 
DIAL INDICATORS AND GAGES 
Gaging devices for standard and special applications 
HIGH SPEED CUTTING TOOLS 
Endmills, Milling Cutters, Drills, Taps, Dies, Reamers 
Inserted tooth and Carbide tipped milling cutters 
MICROMETERS OF ALL DESCRIPTION 
Inside, Outside, Depth, Bench—-sizes from '4" to 36” 
MAGNETIC CHUCKS, MAGNETS, MAGNETIC STANDS 
PRECISION TOOLS AND HAND TOOLS FOR THE 
MACHINIST 
Small tools for the tool crib or tool box 
ROTARY TABLES AND ADJUSTABLE ANGLE TABLES 
SCREW MACHINE TOOLING—For Hand Screw and 
Automatics—-Box Tools, Knee Tools, Knurling tools, 
os and boring tools, tap and die holders, float 
holders, toolposts etc 
SUR ACE PLATES AND ANGLE td 
Machined, Ground or Hand Scraped 
SURFACE GAGES AND HEIGHT SCRIBING DEVICES 
TURRET LATHE TOOLING—For Warner-Swasey, Gridley, 
J&L, Cleveland, B&O, Gisholt. Cutter Turners, Slide 
Tools, Tool Posts, Turrets, Cutter Holders, Knee Tools, 


Flanges 

TOOLHOLDERS AND LATHE poss. a ceed AND 
TAILSTOCK TURRETS, BED TUR 

VERNIER CALIPERS AND HEIGHT CAGES 

— AND CLAMPS 
i 


Send for latest catalog. . . For Machinist, Bench, Drill prem, ay Machine, 


Dealer inquiries invited Shaper, Grinder. Sizes from 1! =” 
WHEEL DRESSERS, RADIUS ANo At ANGLE ‘DRESSER 


also many spec al tools, jigs, and fixtures 


DEWIT EQUIPMENT 
COMPANY 
136 LAFAYETTE ST. 
WAlker 5-5090 NEW YORK 13, N. Y. : 
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PARKE- 


BERNET 
INC. 


\ MACHINERY, SURPLUS & / 
| REAL ESTATE DIVISION | 
a subsidiary of 
PARKE-BERNET 
GALLERIES, Inc. 


980 MADISON AVENUE 
NEW YORK 21 


a 


Public Auctions 
Liquidations and 
Appraisals of 
Industrial Plants 
Machinery and 
Equipment 
Government Surplus 
General Merchandise 
and Real Estate 


THROUGHOUT THE 

UNITED STATES 
All the facilities, organization and 
integrity of the Parke-Bernet Gal- 
leries, Inc. which, with its prede- 
cessor companies, has _ been 
America’s leading auction firm for 
over sixty years for public sales 
of art and literary property, are 
at the disposal of the subsidiary 
company. 


LOUIS J. MARION 


President 


HARRY E. LOREE 


Executive Vice-President 


PETER GRIMM 


Real Estate Consultant 


INQUIRIES INVITED 


Notices of forthcoming sales will 
sent upon request. 


Address M-1 


PARKE-BERNET, Inc. 
980 MADISON AVENUE 
NEW YORK 21 
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AUTOMATIC, #0 B & S Wire Foed Screw, Late 
AUTOMATIC, Cleveland Model #8-i'.” S@l. Spdl 
AUTOMATIC, #2 B & S Wire Feed, i” screw. Cap 
AUTOMATIC 24 Brown & Sharpe 

AUTOMATIC, 0G Brown & Sharpe Hi Speed, M.D 





BALANCER, Anderson Bros. 14°x64", Roto-Checker 
BORING MILL, 36” Bullard M.D., V.T.L. 
BORING MILL, 24” Lucas Horiz. M.D 

G MILL, Lueas Horiz., 3° Bar, M.D 

G MILL; py a! L mye Horiz. 3%" Bar. 

os MILL, 100° Niles B-P M.D. 2 swivel hds. 
LS, Tumbling Lupomatle, Schutte & Roney 
BRAKE. #335 Chicago, M.D., Press 6’ 15 ga, NE 
BRAKE, #185 Chicago Power Apron, 83/16" cap 
BROACH, La Pointe 5 ton, 36” stroke, #1 Late. 





y+ +1 gees > Hg Ingersoll! Rand ER-!, 10 HP, M.D 
COMP., {5 HP, 10 HP, Gardner Denver, M.D., New 
COMPRESSOR, C-P 50 HP. M.D., (0x10, 278 crm 

CRANE, CET Ricker 2 tons 11°9" span 
CRANE, Canton #8 Portable Gooseneck 3 ton cap 


RADIAL DRILL, 39” Mueller, M.D 
RADIAL DRILL, 3’11” Canedy-Otto, M.D., Late 
RADIAL DRILL, 4’11” Cinelnnati Bickford, M.D. 
L, 5/13” Cincinnati-Bickford, M.D 
LL, 615” Cineinnati-Bickford, MD 
Turner M.D., Late 





M.D. 
0. $.8 ey Operated. 
L, Deep Hole, Avey-Draulle #2 M.D 
L, Edlund #28. 3 spdie. #2 M.T., .. 
L, 6 Sp. Avey 12” overhang. 23 M.T., 
L, Cincinnati 21” with Vagstee Attach. “a D 
L, Natco Multiple Spdie C5, 10 Sp. M 
L, Nateo Multiple Spdie #12, 1; M.T., M.D 
L PRESSES, Leland Gifford *1MS, |, 2, 3, 4 
LL PRESS, sue Buffalo Forge single spindle 
LL, Barnes, 24° 8S. 24 M.T., 1%" € 
LL PRESS, 225 Foote-Burt $.S. 24”, #5 M.T. 
LLS. 714, 215, #16, #18 Buffale Forge, M.D. 
EEPFREEZE Motor Products 40 below zero 
EMAGNETIZER, SB-91! Magnafiux, late type 


ACING HEADS, 20° & 24” Mummert-Dixon 

, 11-8 Cochrane Bly Auto Saw Filer. 

. Type P4 Oliver Floor Type, M.D i. 

CE, Westinghouse Elec. 18 KW. 2100° F cap 


, M.D. Sanford Surf. 8"x12" eap., New 
#1 Wilmarth Morman Hand Surf., 
#2 imperial Unity. Tool & Cutter, New 
#2 Brown & Sharpe Sur. 6x18" cap 
4 Cinel. Centeriess Filmatic, Late Type 
4G & L Univ. Tool & Cutter, M.D 
MATTISON 12°x36" Hvd. Surface, Late 
Dise. Besly #205. 18” Dble End 
Heald Rotary #25. M.D. 16" Can 
Cylindrical. Norton 10°24", M.D 
Brown & Sharpe #4 Unity. 12”x60" 
Thread, Jones & Lamson #7G-615, Late 
Heald #72A-3 Internal Size-Matic 
14°x36" Pratt & Whitney Vert. Sur 
Pratt & Whitney 227x84" Vert. Surface 
Greenfield #12 Int. Hvdromatic, M.D 
Oliver Auto. M.D. Drillpointer, #5! 
#33 Abrasive Vert. Auto. Surface, MD 
#22 Heald Horiz. Rotary Surface, M.D 
Diamond Snaaging 10 HP, 247x4'4” 
Norton 6x18 Vert. Surface. Hyd. Late 
260 & #70 Heald Internal 
Landis 6"x18" Hyd. Cyl. tate tyne, M.D 
Sellers Type #1A Tool, 24” wheel 
, 87° Wheel Dia. Osterhoim Dise. 24” cap 
GRINDER, 30° Inaersoll Tub Face Mill. D 
GRINDER. #79. 72” Gardner Vert. Spindle. Late 
GEAR LAPPER. #8LS, (3LS! Fellows, Outboard 
Supports. Detachable Laphead. Late 
GFAR SHAPER, Fellows 26 High Speed, MD 
GEAR SHAPER, Fellows #7 High Speed, M.D 


MER, Rochester Hispeed, all sizes, M.D. 
MER, Bradley 2002 Rubber Susanne | Helve 
0) 
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4DE POTTER & JOHNSTON fatematic Turret 
Lathe, Motor Driven, T.E.F.C. 2 HP 
3/60.220/440. 


ON HEATER, 30 KW Lepel, Late Type 
» Ingersoll Rand 20002 cap 
. 4000 Ibs. Whiting. NEW 
HONE, £194 Barnes Vertical, M.D., Hyd. Late 


KEYSEATER, £5 Mitts & Merrill, Giant, M.D 
LAPPER, 2F Norton Vert., M.D., late type 








7 BARDONS & OLIVER 
Geared Head 


Full Universal Turret Lathe, Preselector Head 
Bar Feed. 4” capacity through spindle. Late 
Type, Motor Driven. 





#2 WARNER & SWASEY Geared Head Turret 
Lathe, 12 Spindle Speeds, Bar Feed. 


LATHE, Lo-Swing 8°x!08", M.D., A.C. Rebuilt 

LATHE, Porter-Cable 9’xi5” Geared Head Prod. 

LATHE. #6 WSL Reid oo lece pred. Late Type 

LATHE, LeBlond (4°x6’, c.6.M 

LATHE, Hendey 14”x8’ Q % r Taper ‘Attach, M.D 

LATHE, American 16°x6’ @ S. 6., Hd. M.D 

LATHE, Lehman 18*x7’ Q.C.G ae 4 

LATHE, American 18"x10’ Q.C.G., Grd. Hd 

LATHE, South Bend (8/28"x8’ Gap Bed, Q.C.G. M.D 

LATHE, Reed-prentice 20°x10’ Grd. Hd. M.D 

ret a sonnet 24°x14' Q.C.G., Grd. Ha 

LATH 4°x10’ Axelson Grd., Late, M.D 

tATHE. pera’ Boye & Emmes Gra. Hd, T.A., Late 

LATHE, Putnam 23/32°x12’ Q.C.G., M.D. 

LATHE, LeBlond 24°x14' Q.C.G.. Grd. Hd 

LATHE, Lodge & Shipley 26x14", .C.G..M.D 

LATHE, Bridgeford 27*x!2’ Geared Head, M.D 

LATHE, 27°x16' Niles hay ¥ Grd. Hd. M.D 

LATHE, Bridgeford 32"% °QC.G., Grd. Hd 

LATHE, 42°xi8’ Pitteberen Geared Head M.D 

LATHE, Buffing Dble End #VMTS5, Devine Bros 

LATHE, Turret #1 Bardons & Oliver Electric Head 

LATHE, Turret, #2 Simmons Vari Drive 220 V 

LATHE, Turret, 72 W & 8 Univ. Grd. Hd., Late 

LATHE, Turret, 24 Warner & Swasey Univ. |'.” 

LATHE, Turret 26 Warner & Swasey Grd. Hd Ram 
Type. Bar Feed, Motor in base 

LATHE, Turret #2 Cinel. Acme Univ. Geared Head 

THE, Turret 23A Warner & Swasey Univ. MD 
E. £60! Oster Hand Turret, M.D.. Late Type 
TRUCKS, | & 2 ton, Platform & Fork 


#1-14 Kent-Owens Hyd. Lete Type 
. No. | U. 8. Hand Mill, MD. Late 
No. 1 Milwaukee Plain Horiz 
, #4 Burke Motor Driven. Late. M.D 
., 0-8 Cine. Vert. Prod. Rotary Table 
, 2M Cineinnat! Univ. Horiz. M.D 
, £38 Brown & Sharpe Vertical. M D 
. 23VB8 Hardinge Vert. Bench, M.D 
, #48 Brown & Sharne H.D.. Horiz. MD 
, £14 Garvin Plain Hori7.. M.D 
2hY Brown & Sharpe Plain Horiz. MD 
EE. 228 K A T Horiz.. M.D 
, Cinel. Horiz. 23, 24. High Power, M D 
2! Brown & Sharpe Plain Horiz.. M.D 
20-8 Cinel. Vert. Prod. Late, MD 
-MILLER, U.S. Tool *MM.-1-6 Auto. Prod 
No. 9 Brown & Sherpe Plain Horiz 
, £0 Douslas Plain Horiz, M.D. Coolent 
, £0 Sundstrand Riaidmil Hvd.. Late Type 
. 20 Vernon Hand Mill, MD. Late 
, 20-8 Cine. Horiz. Rise A Fall 
2A Brown & Sharne Horlz. Univ WD 
ING MACHINE, Kemosmith 22 Horiz. Univ 
#3 Cine. Univ. Horiz.. MD 
ING MACHINE, LeBlond 74 Horiz 
, 22 Vert. MD. Brown & Sharper 
#% Cinel Vertical HI Power, ¥ D 
#50 Recker Vert. Mle Sinker MD 
47°" 76"%19" Ingersoll Planer Tyne 4 beds 
MITLING MACHINE £° Var Norman Duniee VN 
MOTOR GENERATOR SET. Gen Elertrie. 100 K W 
NATEING MACHINE. Neo 16§—48".51" Morean, Late 
WIRRI ER 1° Savane Wh"*2 16" Can MD 


THREADING. Staybolt Lassiter Millholland 1'," 
THREAD MILL, 7x1! Hanson-Whitney, Univ 
THREAD MILL, 6x14 Pratt & Whitney No. 1105 
THREAD MILLER. Plan-O-Mill 73 Planetary Form 
& Thread Semi-Automatic Milling Machine, Late 
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36"' x 44°' Niles Vertical Boring Mili, 
Heod Motor Driven. 


Side 





#40A Lees-Bradner Automatic Chucking 
Thread Mill. Motor Driven, Late Type 











PAPER SHREDDER, No. 10 Mitts & Merrill, M.D 
PLANER, Cincinnati 30°x30"x12’ A.C., M.D 
POWER PRESS, Bliss £164 Open Back, M.D 
et PRESS, Bliss 3A 8.8. Dbie. Crank Gra 
5 tons, 4” stroke, 36°x26" Bed Area, M.D 
POWER PRESS—Bliss-Consolidated £163.68 Straight 
Side Dbie, Crank 45 ton, dD. 
PRESS, D72 & 0G73 Ferracute, Redraw, M.D 
. #2! & #6 Toledo, OBI, Motor Driven 
. 5 Johnson OBI, 56 tons, new 
. #7 & #86 Johnsen OB! 79 & 90 tons, New 
#24 Walsh OB! 24 tons cap., Late 
° 70H & 125PA Drake Hyd. Arbor, New 
. Federal #2 0.8.1. Grd. 2” Stro 
» Bliss £16, £19, £20, £21, O81, AC. MD 
. Waterbury-Farrel High Speed 60 tons 23 W 
, 68 C Bliss Double Action, 3 crank 
Lucas 15 tons Power Arbor, M.D 
, 268 Whitney Deep Thr. 24”, foot 
5S, P2, P3 Ferracute M.D. Roll teed 
WHEEL PRESS, 600 ton Niles-Bement-Pond, A.( 
PANTOGRAPH, IA Gorton 4.0 Engraving 
PUNCH, 246 Buffalo Forge Vert. Cap. i"xi%” 4D 
PUNCH, R-4 Wiedemann Turret, 10 Stat 24” thr 
PUNCH, Hecker Turret, 8 station, cap 24 hole 
PUNCH, H & J #2 Sgle. End. 24° Thr é thru i” 





RIVET SETTER, %" cap. Penn. Tubular Rivet 
ROLLS, Bertsch Pyramid (8'x1%" cap., M.D., Late 
ROLLS, #1! Buffalo Forge Wrapping, M.D 

ROLLS, 72°x'4” Lown Initial M.D., New 





COLD SAW, Wagner 10°10" cap D 
COLD SAW, Espen-Lucas #700 48” dia. blade, MD 
CUT-OFF SAW, Radiac 3" DeSanno 
CUT-OFF SAW, Yates-American #M-90, M D 
SAW, #8 Marvel Bandsaw, (8”x18” cap 
SAW, #468 Marvel Hack Saw 6"x6" Cap. M.D 
SAW, #20-C Racine Shear Cut 6"x6" cap. M.D 
SAW, 10°x10" Racine Hyd., Late Type, M.D. # 306 
SAW, Band Tannewitz GH-36" High Speed, M.D 
SAW. V-26 Do-ALL Bandsaw, Late 
SHAPER, 16° Pratt & Whitney Crank, M.D 
SHAPER, 20° Rockford Univ. M.D., Tilting Table 
SHAPER, G & E 24", Y w duty, back geared, M.D 
Motor Driven, H.D 
36” Draw-Cut, 4 speed M.D 
a. Parker M.D, Late Type 
SHEAR, £26 Buflaln Forge Slitting Armor Plate 
SHEAR, Quickwork #11 RiAary 60° Throat, 10 ga 
SCREW SLOTTER, #2 Waterbury Farrel! Auto 
SLOTTER, (2° New Haven Vertical M.D 
SPOTTER & SCRAPER, Anderson Power Unit. Late 
SPRU CUTTER, Milwaukee 56 tons, 2% cap. M.D 
SURFACE PLATES & TABLES, all sizes 
TAPPER, #1 Cam Haskins, Motor Driven, Late 
TAPPER, #1 Bakewell (Warner & Swasey) Late 
THREAD ROLLER, #20, #30 Waterbury Ferre! 
TRUCK, 2000 ths. Hyster Fork Lift 9’ Model QT.20 
TRUCK, 4000 Ibs. LT-44 Towmotor Fork, Lift 9 
BRINELL TESTER, Type O30R, Steel City 
WELDER, 500 amp. Westinghouse Flexers A.C 
WELDER, 200 & 400 amps. Gen. Elec. Portable Are 
WELDER. 75 KVA Federal 4.D., Spot 
WIRE STITCHER, Morrison & Acme, MD 


OVER 2000 MACHINE TOOLS AVAILABLE IN STOCK 
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how old machine tools can FINE LATE TYPE 
GIVE NEW MACHINE PRODUCTION SaeeA GUARANTEED 


and Save You Money ! 4 PUN H 16’’x78" — Model 
, MACHINE hh eines 


28’’x1S’ centers BERTRAM (Niles potterns) 
001 “Timesaver’ Engine Lathe, 2 carriages, 
- : rapid traverse, AC-MD, new 1943 
TMENT ” 36’x12’ centers AMERICAN Heavy Duty 16 
ORIGINAL INVES B T] | l D | N C Speed Geared Head Lathe, AC-MD 
5 000 60°’x20’ NILES-BEMENT-POND Geared Head 
$ ' a Engine Lathe, rapid traverse 
work-worn oF outmoded nd No. 5 a a Lathe, Bar feed and 
F NONE Chuck, New 1943 
PRODUCTION M0 DE No. IL GISHOLT Saddle Type Universal 
NG Turret Lathe, preselector head, bar feed, 
chuck, new 1943 
: No. 1A WARNER & SWASEY Universal 
a Lathe, Timken spindle, electric 
NEW M chuc 
ACHINE No. 2A WARNER & SWASEY Universal 
$12 000 Turret Lathe, preselector head, bar feed, 
E MACHINE 7 chuck, new 1943 
SAM Yy No Increase in Efficiency No. 3A WARNER & SWASEY Turret Lathe, 
750 to $1 10) 0 igs L . *e over Rebuilt Machine Timken spindle, electric chuck, tooling 
$ : WG PRODUCTION - 100% No. 2 CINCINNATI Vertical Mill, dial type, 
Rebuilt or Remodeled / YYy new 1945 
by Fives Fur” Y No. 2 VAN NORMAN Plain Horizontal Mill. 
PRODUCTION - 100% ff Me New 1943 
¢ No. 3-24 CINCINNATI Plain Hydromatic 
Mill, AC-MD 











No. 4 KEARNEY & TRECKER Plain Hori- 


@ Pivot Punch’s complete staff of skilled engineers and zontal Mill, No. 50 taper, motor in base, 
rapid traverse 


craftsmen in one of the most modern plants now offers No. 4 CINCINNATI High Speed Dial Type 
this complete renewing service for ANY size tool: Plain Horizontal Mill, new 1942 
No. 4H KEARNEY & TRECKER Vertical Mill, 
1 Complete dismantling, d wot lig 
omplete dismantling, degreasing, steam-cleaning and scraping 3%" bar LUCAS Table Type Horizontal 
all parts and checking for wear Boring Mill, vertical milling attachment 
ai . ’ 48"x48"x10’ NILES Double Housing Planer, 
Machining new parts if not available by order. box table, DC reversing motor drive. 
. mies ‘ — 48” widened to 69x12" DETRICK 4 
Reassembling or rebuilding with rigid performance tests HARVEY Double Housing Planer, box 
table, DC reversing motor drive 
No. 16 BLANCHARD Rotary Surface Grind 
er, 26” magnetic chuck, AC-MD 
a No. 2 BROWN & SHARPE Surface Grinder, 
Unconditional guarantee to qualify with new machine motor inside base, power feeds 
25A HEALD Rotary Surface Grinder, 24” 
diameter magnetic chuck, AC-MD 
14," LANDIS Bolt Threader, leadscrews, 
AC-MD 


and inspection. 


Metal spraying, painting, ready for immediate installation. 


tool performance. 


NOTE: (This service is a deductible expense item, while 
new machine tools are a declarable asset) 30” MORTON Hydraulic Keyseater, new 
Write for free estimates on reconditioning, rebuilding 600 Ton CHAMBERSBURG Wheel Press. 
or redesigning to your specifications or for recommen- ae ee ee es 
dations of our Engineering Department. 








pivot punch and die corp. 


NORTH TONAWANDA, WY 1695 GENESEE ST. BUFFALO 11,N.Y. 





: MOST DIVERSIFIED 
Serving the World’s Largest Manaifacsueers | STOCK IN THE U. S. 


POWER PRESSES all types, 1-1000 ton 
; POWER PRESS BRAKES & POWER SHEARS 
You can be assured of dependable machine tools WIRE WORKING MACHINERY, Wire Drawing, 
when purchased from Hazard Brownell Machine | 4 - B Cutting 4-Slide Wire 
Tools, Inc. Forty-five years of experience and | ROLLING MILLS, SLITTING MACHINES 
integrity back every tool that leaves our shop. BOLT & NUT MACHINERY 
NEW - USED | ROLL FORMING MACHINES 


seO MACHINERY . — MACHINE TOOLS 
“It it's machinery; we have it.” 


HAZARD BROWNELL MACHINE TOOLS INC. NATIONAL MACHINERY EXCHANGE 


350 WATERMAN STREET PROVIDENCE 6, R. |. DEXTER 1-88860 138 Mott St., N. Y. CAnal 6-2470 


— 
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MODERNIZE for ECONOMY — 
with MOREY 


AUTOMATIC SCREW MACHINES LANDIS 40x12" type ““H" Plunge Grinder; late MILLING MACHINES—Thread 
” x , type , plain yorauiic, tatc 

ACME GRIDLEY RAG, 9/16" cap, spindle, late NORTON d's12" model CfU plam,yeor 1935" | MAR EO Planet Lets a4. conte, Jo 
CLEVELAND 334” iaodel “Am _— NORTON 6-x16". type "C” Plunge Grinder; tore MOREY 12” x 30” centers, late type 

” ssnes dip oo "72", type plain, motor drive ’ 
ae aee oe tte ee NORTON 10 x 48 Type C’” Hydr. Plain Cyl; late MILLING MACHINES—MFG. 
CONOMATIC aig’ Seine i D y= VAN NORMAN No. 666, 48” centers, crank shaft GOULD & EBEHRARDT 25 Cont. type; M.D 
GYROMATIC Model 40, 254’ 6-spindle; Late GRINDERS—Surface ee ee ey 3 . ” = be He By oh 2. M.D 
BORING MILLS—Horizontal ABRASIVE No. 348" x 24" table late type TAYLOR & FENN M-80 Duplex Spline; Late 


ARTER 8” Rotary, motor drive 
EX-CELL-O No. 2112A Borematic, double end, BILLITER & KLUNZ 48 x 196” Way Grinder; M.D MILLING MACHINES—Plain 
double spindle; late type BLANCHARD No. 11 16” chuck late type CINCINNATI #3 Dial type; Timken; late 
EX-CELL-O No. 17 Borematic, double end, double BROWN & SHARPE No. 2 late type CINCINNATI #4 Dial type; Timken; late 
spindle; late type. HEALD No. 22 Rotary, 12" chuck; M.D.; Late CINCINNATI 1-18 Automatic, timken, late type 
NILES 8” bar; floor type; motor drive NORTON 6” x 18” Vertical Spindle late type KEARNEY & TRECKER Mod. 2HL; MD; Late 
LANDIS No. 35 Floor Type Horiz. Boring Mill; late PRATT & WHITNEY 14 x 36’ Model B: Late KEARNEY 6 TRECKER 4H Plain, timken late type 
a ROCKFORD No. 3, Rigid Mill Motor Drive 
BORING MILLS—Vertical HEADERS AND UPSETTERS STARR No 2, Table 13" x 55”, late = 
BULLARD 24”, spiral drive, M.D., late type AJAX 312" Upsetter, motor drive = 
NILES 53”, 2 . on heads, P.R.T., M.D ” MANVILLE Nos. 2 & 3 DSOD, M.D., Reheader MILLING MACHINE Universal 
NILES 100”, 2 swivel heads, P.R.T., . D MANVILLE No. 1A, DSSD, Motor Drive CINCINNATI No. 3 Univ., dial type, late 
WATERBURY FARREL No. 11, DSSD, Motor Drive RICHMOND No. 2 light type; late 
BRAKES: and SHEARS LAPPING MACHINES MILLING MACHINES—Vertica!l 
BESCO 16 gauge 60” Press Brake; NEW EBLOND No. 2B \ CINCINNATI 0-8 Vertical. timken, late tvpe 
BESCO 36’, 20 gauge Power Sq. Shear; NEW L 0. 2 Barrel Lapper late type CINCINNATI #3 High Speed Dial Type; motor 
BESCO 48” x 14 gauge Power te Shear; NEW NORTON 10-U Vertical Lapper late type drive: late 
BESCO 72”, 14 gauge Power Sq. Shear: NEW SCHRANER Model A 12x 35"'c.c. Shaft Lapper KEARNFY & TRECKER +4CH Knee tvpe: late 
BESCO 96” x 1%" Power Sq. Shear; NEW ULTRA LAP No. 10 Flat Lapping late typ« KFARNFY & TRECKER 3H Vertical, timken late 
CHAMBERSBERG 500 HP, Billet Breaker; late type KEARNEY & TRECKER 3K, High Speed, timken, late 
QUICKWORK No. 5 Rotary Shear 34°’ D ¢ PI 
QUICKWORK No. 6 Rotary Shear 1” ANERS 
WORMSER T-15; T-25; T-30; tronworker; ‘ ‘ ‘ ia BETTS (CONSOLIDATED) 108” x 84" x 44°: 4 
: . heads: PRT; Box Table; M.D 
BROACHES ; : DETRICK & HARVEY 48” x 48” x 16’, 4 heads hud 


; . ‘ ; GRAY 36°x36"'x10’ “Maximum Service” 4 hds.; PRT 
IN - \ t » 5 ‘ 
CINCINNATI 1-30 Duplex Vert. Hydr.; late GRAY 24" x 24" «x 6’; motor drive 


COLONIAL VG-1-10-48 Vertical, Hydraulic, Late Naaearee 60 ; - 
OILGEAR 3XA Horiz. Hydraulic; late ag . or oe x10 Maximum Service’ 4 hds 


DRILLS—Miscellaneous “- saat LIBERTY 144” x 76" x 48° of, variable openside 
Ma / ‘ _ Box Table; 4 heads: PRT; 
ALLEN No. 3, 4-spindle, 4 motor drive, 12" over ' NILES 48” x 48” x 12° oe . 3 heads, late 
hang; No. 4 M.T. late NILES 108” x 84" x 42’ 4 heads; rapid traverse 
AVEY No. 3, Ball Bearing, Motor Drive ’ a tox table: DC M.D ' 
BARNES No. 420 Deep Hole; late NILES BEMENT POND 72” x 72” x 30’ 4 heads 
BARNES H 2 Hydram Cap. 2” No. 5 M.T. hyd. late Renid Traverse: M.D 
BARNES 20° 4-Spindle Come! Back No. 4 M.T NILES 48” x 48” x 10° double 4 hds; PRT; M.D 
CINCINNATI 21” round column; M.D.; late 
MOLINE 6-spindle Mult. Hole-Hoq; 334" dia. M.D SAWS 
NATCO No. 14 Mult. Rect. Hd; PRT; M.D CAMPBELL No. 401 Abrasive Cut Off. late type 
RADIAL DRILLS BARNES 20"' 4-spindle Come! Back Drill, “iste oe OO one 
AMERICAN 4’ armr 11” col. “Hole Wizard” with No. 4 M.T., power feed, late type. PEERLESS 6” x 6’ Hack Saw, Auto. Bar feed 
Bullard 30° x 20’ Man-au-trol Spacer Table sd 
CINCINNATI BICKFORD 6'15’ Universal; M.D LATHES—ENGINE & MFG. PRESSES 
KITCHEN & WADE 4’ arm 12” col. Plain, M.D permet a6 x - centers, Gap; late typ« oneseom 325 ton, 31 
NHAM x 54” centers, Gap; late typ« v' uN 
GEAR CUTTING EQUIPMENT DENHAM 16 x 72” centers, Sep: late a BESCO No. 18, 10 ton capacitv, OBI, NEW 
BARBER COLMAN Type A Gear Hobber late type HENDEY 14x30” centers, M.D., late typ« BESCO Model EB2, 1814 ton Back Flywheel, NEW 
BARBER COLMAN No. 12 Gear Hobber M.D HENDEY 16/24” x 36” centers M.D., late type BESCO Model EB4, 40 ton cap., Back Fivwhee! NEW 
BROWN & SHARPE No. 6-72” Auto. Cutter; M.D HENDEY 16''x42” centers, M.D., late type RESCO No. 21. 40 ton capacity. OBI, NEW 
CROSS Nos. 1, 40, 45 Gear Tooth Rounder; M.D HENDEY 16x54” centers, M.D., late type BLISS No. 6 Straight Side, 135 ton capacity, 100” 
DETROIT Type GG 35 Gear Grinder late type JONES & LAMSON “‘Fay’’ 20 x 25” Auto.; M.D between uprights, Motor Drive 
FELLOWS Nos. 61A, 6Z2, 75, 7A, 77. High Speed LeBLOND 16 x 36” centers; Auto.; Timken; Late BLISS 525-ton No. 410A double action toggle 
Gear Shapers; Late LeBLOND Mod. 7ACL Crankshaft; M.D drawing press 
FELLOWS No. 48 H. S. Gear Shaper; late type LEHMANN 24x96" ctrs.; TIMKEN; grd.; M.D HANNIFIN 6-ton; 16-ton; Hvdr.; late 
FELLOWS 13LS Lapper; motor drive; Late LEHMANN 16’'x30” centers; Timken; M.D., lote NILES BEMENT POND 48” Horizontal Wheel 
GLEASON No. 12 Tool Sharpener; late LODGE & SHIPLEY 14” x 30” Centers, late type Press. Hydraulic, M.D 
GLEASON 3” and 12” Straight Bevel Gen.; Late LODGE & SHIPLEY No. 5-24" and 96” centers; SHAW 250-ton hydr. flanaing press; late 
GLEASON 3” spiral bevel gear gen. M.D DUOMATIC; Timken; Late V & O No. 2 17 ton capacity, OB!. late tvpe 
GLEASON No. 4 Tester; late LoSWING 4x60", 4x84", 8x60", 8x108’’; Lat V & O No. 3, 30 ton capacity, OB! late typ« 
GLEASON 11” & 18’ Bevel Gear Gen. M.D MICHIGAN Model 1712 Universal Relieving Ma WATERBURY FARREL No. 9, 125 ton capacity 
GLEASON No. 13 Hyp. Cutter og eee late type chine 12" x 32” centers late typ: Blanking Press, motor drive 
GLEASON 12” Spiral Bevel Cutter Sharpener M MONARCH 12” x 30” centers Model CKK late + 
GLEASON No. 14 Spiral Bevel Hypoid Geor Grinder MONARCH 14” x 42”: centers “Z'’ Magnamatic pane tet toe tee bate 
te type Auto. TIMKEN; M.D. Late WATERBURY FARREL No. 2 Automatic, Lat 
GLEASON No. 15 Quenching Press late type MONARCH 10'x20” model EE, M.D., late type : 
GLEASON No. 17 Bevel Gear Grinder; M.D. late NILES 27” x 96” centers Time Saver timken bear MISCELLANEOUS 
GLEASON 25 Straight Bevel Generator, M.D. Late NILES, 30’'x46’’, Boring; ‘Time Saver’ late type BAKER No. 5 Keyseater; motor drive 
GLEASON 18” Bevel Gear Tester and Lpr., M.D PRATT & WHITNEY 16” x 30° Centers, late type BARNES No. 172, 214 Honing; M.D. hydr.; Late 
GLEASON 24” and 37” Bevel Gear Planers M.D REED PRENTICE 14” x 54” c.c. Model B Timken FISCHER No. 1 Oil Groover; M.D.; Lote 
GLEASON No. 6 Revacycle, late type SPRINGFIELD 14” x 43” geared; M.D GORTON 3K Precision Matrix Engraving, late type 
GOULD & EBERHARDT 12H Gear Hobber late type SUNDSTRAND 10 x 60” Centers; Auto. Late Type LANDIS 2” Double Spdie. Threaders 
GOULD & EBERHARDT 18H Gear Hobber M.D SWIFT 16” x 72” Centers, late type LeBLOND No. 2 Deep Hole Reaming, late type 
GOULD & EBERHARDT No. 36BM M.D r U.S. Model 81B0 Cuter Reliever 8 cap. late LeBLOND No. 2 Deep Hole Rifling, late ty 
MICHIGAN Gear Finisher, Md. 862-24-A, 24” late MANVILLE No. 3, Bolt Head Trimmer, M B° 
MICHIGAN Model 854 Gear Shaver Rack Type, M.D. LATHES—Turret MANVILLE No. 1, Screw Slotter, Motor Drive 
PRATT & WHITNEY 10” Gear Grinder; Late GISHOLT 2% High Production, Timken, M.D., late byes ste 3 Cut Off Machine, — type 
GISHOLT IL Univ. Saddle Type; Timken; M.D. Late AU RS 8-18" Pipe Machine; M 
GRINDERS—internal MOREY No. 2, ram type TIMKEN; Late SCIAKY Type BMCO 45-10 Elec. Spot Welder 
BRYANT Nos. 3 & 5 Internal; hydarulic; late WARNER & SWASEY No. 5 Universal ram type, Pre-}] HUGH SMITH 1 x24’6” Plate Bend. Rolls: M.D 
BRYANT No. 16-C-16 Internal; hydraulic; late selector head; latest type VAN NORMAN No. 639 Osc. Radius Grinder 
BRYANT No. 24 Internal; hydraulic; late 
CHURCHILL No. 3 Internal; stroke 8” 


a 
70A internal; M.D., late 
WEALD Ne 81 pl “aock type internal; M D , } MOREY MACHINERY CO., Inc, : 
72A t , late « ‘ 
HEALD Ne i A's ‘Geqemetic” interno! Late Manufacturers o Merchants o Distri 
HEALD No. 78 Internal Centerless; M.D 


GRINDERS—Cyl. Plain & Universal Lol, si 40 BROOME STREET - NEW YORK 13, N. (a 
BROWN & SHARPE No. 3 Universal late type (for machine 67400 + CABLE ADDRESS: i Y. 


BROWN & SHARPE No 5 3° x 12” Plain late 





x 31 between uprights, 
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MILLING MACHINES 


No. 4 Cincinnati “High Power” Rectangular 
Overarm Plain, a.c. md 

No. 4-B Heavy Brown & Sharpe Plain, a.c 
m.d 

No. 4 Cincinnati “High Power’ Universal, 
a.c. md. 

No. 4 Cincinnati ‘High Power’ Vertical, a.c. 
m.4. 

No. 36 Van Norman Ram Type, div. hds., 
a.c. m.d., 1943 


No. 1-14 Kent-Owens Hydraulic, ac. md, 
1940 


LATHES 
36’x120" ctrs American 12-speed Grd. Hd., 
a.c. m.d., taper 


36x96" ctrs Schumacher & Boye Triple 
Geared, cone, taper 


==/HEADLINERS =| 


PLANERS 


42''x42''x14' Niles-Bement Pond Heavy Pat 
tern, d.c. reversing drive, four heads, box 
table 


42''x42''x16' Gray, arranged m.d., two heads 


RADIAL DRILLS 
* col. Cincinnati-Bickford, ac. md 
” col. Dreses Full Universal, a.c. m.d 


” col. Dreses, ac. md 


GRINDERS 


Model A-1-8 Arter Rotary Surface, a.c. md, 
new 1943 


No. 49-53" Besly Vertical Spindle Disc, motor 
on spindle 


10’'x48"’ Type C Landis Plain Hydraulic, hy 





No Heald Chuck-type internal, Size- 
. Gage-matic, clean 


GEAR MACHINERY 


Ho. 5-A Cincinnati Gear Cutter, o.¢ m.d., 
capt. 60°’x16" 

No. 18-H Gould & Eberhardt Hobber, a.c 
m.d 

No. 96-H Gould & Eberhardt Hobber, a.c 
m.d 


No. 7 Fellows High Speed Shaper, s.p.d 


MISCELLANEOUS 
No. 2-L Gisholt Turret Lathe, ac. md, 
Timken, hard ways 


No. 12-B Pratt & Whitney Single Spindle Pro- 
filer, a.c. m.d., 1943 


1%" Cone 4-spindle Automatic, ac. m d., 
bar feed 





24’'x60" ctrs American Heavy Pattern 12 


draulic in-feed, plunae cut, reciprocating 24" 
speed Grd. Hd., a.c. md., taper 


wheel spindle, new 1941 


Bullard “New Era” Vertical Turret 
Lathe, arr. m.d., threading 


We have many other machines of all types in stock. 
Send us your inquiries. Phone: JUniper 3091 








CINCINNATI MOTEL DISTRICT Office& Warehouse 311-313 Bakewell St.,Covington,Ky. 





YOU CAN ALWAYS COUNT 
ON KINGS COUNTY FOR 


BIG FELLOWS 


BORING MILLS 


Schiess—39’ (Late) 
New Italian 84° (Stock) 


PUNCHES 
(Multiple)—200 Ton, 8’ Bed 
(Single)—Beatty #6—1” thru 1, 48° gap 


ROLLS 
Bending—H. & J. 30’x34", Pyr 
Southwark 15’x3", Vertical 12’x34” Initial 
(1950) 
Farnham 6'x%" 


LATE MODEL 
PRODUCTION 
TOOLS 


6” x 18 NORTON Type “C” Hydraulic Grinder 
No. 220 CLEVELAND 8 Spindle Rotary Hobber PM No. 1558E—15’x5" Radius x .060 


radius x 1/32” alum. (Air 


Alum. (Aircraft) 
SHEARS 


4-K KEARNEY & TRECKER Horizontal Knee Type Mill. 


H-4 BARNES “HYDRAM” Vertical Hydraulic Drill, 
Heavy Duty 


B4-A NATCO Vertical Hydraulic Drill, 8-station Index 
46-B HEALD Single End Precision Boring Machines (2) 


PRODUCTION & EQUIPMENT CO. 


1534 Trumbull Ave. Detroit 16, Michigan 
WOodward 2-7135 


Pels 80°’x5g", gap 


2” 
— "2344" cold, 1" hot (Late) Mill 


Ps Quickwork No. 50A, 48x34” (Late) 
Morgan 84''x1'4"', Gap 

SLITTER 
48x16 G.—5 Cuts. 


PRESSES 
350 Ton Southwark (No pump) Hydraulic 
500 Ton ‘/oods 8'x6’ Bed Hydraulic 
2500 Ton A.P.M., 6’x8’ (Late) Hydraulic 
PRESSES—PERCUSSION 
250 Ton Z & H (2) 


CRANE 


Overhead Traveling — 150 Ton x 30’ Span 
Lengthen to any span. 


Kings County Machinery Exchange 
408 Atlantic Ave., Brooklyn 17, New York 
Dept. ‘A’ Phone: TRiangle 5-5237 
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FOR THE PURCHASE AND 
7G ee) me aleltiiey wile), 
OF INDUSTRIAL 
EQUIPMENT SUCH AS: 


MACHINE TOOLS 
. : 
Melee) evtia 3) 
+ 
CRANES 
s 
POWER PLANTS 
” 
MARINE EQUIPMENT 
a 
CONSTRUCTION 
EQUIPMENT 


CONTACT THE INDUSTRIAL 
EQUIPMENT DIVISION OF 
LURIA BROTHERS AND 
COMPANY, INC. 


WITH OUR EXPERIENCE AND 
NATIONWIDE FACILITIES WE 
OFFER TO INDUSTRY AN UN- 
USUAL SOURCE OF EQUIP- 
MENT NEEDS AND A RE- 
SPONSIBLE OUTLET FOR THE 
SALE OF YOUR SURPLUS 
EQUIPMENT. 





LURIA BROTHERS AND CO., INC. 


INDUSTRIAL EQUIPMENT DIVISION 


Lincoln Liberty Building, Phila. 7., Pa. 
Rittenhouse 6-7455 


LEADERS IN IRON AND STEEL SCRAP SINCE 1889 
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No. 36 Van Norman 
High Speed Dial Type 
Plain Ram Type Mill 


16” Hanson Whitney 
Thread Roller 


No. 3A Warner and Swasey 
universal saddle type turret 
lathe, long bed, air chuck 
and cylinder similar to photo 


15 Ton Dennison Hy- 
draulic Press 


No. 36 HO Baker Hydraulic Driver for Multiple 
Drill Head. Has Index Table 


WRITE FOR 


No. 2 Cincinnati High Speed Dial Type 
Plain Horizontal Mill, Timken, Rapid 9/16" National Hydraulic Pre- 
Traverse cision Thread Roller 
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20° x 25" Fay Automatic Lathe 
with Front and Rear Slides, Air 
Chuck and Cylinder 


No. 2610 Barnes Hy 
draulic Hone 


No. 2 Allen Sensitive 
Drill and Lead Screw 
Tapper 


10 Ton x 48° American 
Horizontal Hydraulic 
Broach, 1946 


tS j a 
ke 
= “a 


LATEST CATALOG 


American Machinist e MID-NOVEMBER, 1953 


SEARCHLIGHT SECTION 


No. | LMS Leland 
Gifford Motor Spin 
dle Drill 


15 Ton 36” Colonial Vertical 
Surface Broach, Push Down 


Natco Double End Hydraulic Drill for Drilling, Ream 
ing, Chamfering, Boring, etc. Has 6 Stations and 
Hydraulic Index, 1947 


14” « 42” Hendey lathe, 12 speed geared head, motor 
in base, cam-lock spindle nose, similar to photo 
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UCAS 








> meet 

ds. After 

fismantiing and 

HH worn or defective 

P pers are replaced by new 

parts from the manufacturer 

or by those made in the Lucas 
New Parts Department. 





Ing ports are then 
F ened and scraped 
original specifi- 


Bis before mochines ore ~~ HUNDREDS OF MACHINE 


sembled. Here, Bullard 


coe are shown TOOLS AVAILABLE 


being reassembled by a spe- 
cially trained craftsman. 


For Machines To Fit Your 
fu Particular Needs, 
Assembled machines are painted 


<a 
@ 
Whife «+. 
to like-new appearance and thor- 
oughly test-operated by the Lucas J L LU @ Ks & SON | 
Chief Inspector. It must be as ac- . * | i nc. 


curate as a new machine! 
BRIDGEPORT 5A, CONN. erste tucastoois: 
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Modernization of Productive Capacity 


... the answer to reduced production costs 


© We realize that Metalworking’s future lies in a sound 
aggressive program of modernization involving a univer- 
sal replacement of inefficient machinery and equipment. 
Motch & Merryweather is equipped, both from the stand- 
point of engineering and shop “know-how”, to turn out 
good used and rebuilt machines that can help you solve 


your production problems. 


Our long experience in the selection of good used ma- 
chines plus an organization of skilled technicians and a 
modern plant equipped with modern machine tools offers 
the buyer of used and rebuilt machinery, high grade tools 
capable of successfully filling costly gaps in your pro- 


duction line. 


We are currently acquiring good used machines from 
recognized metal working plants which are now replac- 
ing older machines with special high production equip- 
ment. We will welcome an opportunity of looking over 


some of the better machines you anticipate replacing. 


Look to Motch & Merryweather first when in 


need of dependable used and rebuilt machine 
XEN be tools. 
Tan ERR ERTNER 
& Wace 


cma USED MACHINERY DIVISION reece i7°S oni 


TOORAK SRORT 

















* 
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60" x 60" x 
250/1000. 48° x 48" x 
Motor, 250/1000. 


14° N.B. Pond 30 H.P. Motor, 
18’ N.B. Pond 20 H.P. 


60" x 60° x 18° Bethlehem Openside Planer 
Forced Feed Lub. Power Rapid Trav. 35 
H.P., 250/1000; Mo. Dr. Weight 95,0007. 


78” Betts Vert. Bor. Mill, 1 Plain Head; 
1-5 Station Turret Hd.; This Machine is 
aueaty Equipped with a Variable Voltage 
rive. 


VARIABLE VOLTAGE 30 to 1 RATIO DRIVES 
CAN BE SUPPLIED 


We can offer these heavy duty planers thoroughly rebuilt, equal to when 


new, with conventional speeds, or 


AS AN ALTERNATIVE 


Add modern improvements, with anti-friction bearings, and 30 to 1 ratio 
variable voltage drive, making them comparable to present day products 
at approximately half the present new cost. 


MACHINE TOOL SALES CO. 


36 SOUTH DELAWARE AVE. 


96"" x 120” High (Under — x 20° Betts 
Planer: 4 Hds., 50 H.P., V Spd. Mo. Dr. 
250/1000 Power Rapid tear. Weight 
152,280. 


PHILA. 6, PA. 








OUR Cash Is 
Waiting For 
YOUR Late Type 
Machine Tools 
From A Single 
Item To A 
Complete Plant 


SHOOT IN YOUR 
LIST QUICK! 








CURRIER MACHINE SALES 


industrial Machinery Bought and Sold @ Machinery Appraised @ Machinery Rebuilt 


CurrierMachineSales 85 


MACHINE TOOLS 
THAT WILL MAKE MONEY FOR YOU 


ALL THIS AND MUCH MORE 
READY FOR YOU —IN STOCK 


Rice-Barton 4" Spline Miller 

Cincinnati 708 Vertical Miller 

Crowningshield-Harris Hand Miller 

Hendey 24GS Plain Horiz. Miller 

Hanson-Whitney 10” x 24° Thread Miller 

Pratt & Whitney 12” x 66° Thread Miller 

#0, 0G, #00, £00G Brown & Sharpe Automatics 

Thompson 48° Broach Grinder 

Norton 10 x 48" Surface Grinder 

32 Brown & Sharpe Univ. Cyl. Grinders 

King 32” Vert oo Mill 

#0 W.F.F. Auto. Inclined Thread Roller 

Hendey 18°’ x 10’ Cone Head Lathe 

Jal by x 24" Steel Head Turret Lathe 

Warner @ Swasey #2A Univ. Turret Lathes 

30” Espen-Lucas Hydr. Cold Saw 

Manville #1 D.S sb Cold Header, 14" 

Haskins #2 CAM Tapper 

W.F.F. 3¢1 Slotter 

Pexto 14 go. Flanger 

Baker £0 Keyseater 

Torrington 24 Swager 

Detroit Model B Screwdriver 

Morrison Metal Stitcher 

Markem Embossing Marking Machine 

Diebel 5 Ton Hi-production Press 

26 W.F.F. Double Action Press 

230 Diamond O.B.1. Press 

314" Cone Automatics, Four Spindle 
Various other machines for Toolroom & Production 


P. O. BOX 292 
376 STATE STREET 
NORTH HAVEN, CONN. 


CHestnut 8-4475 











THREAD ROLLERS 


240 Waterbury-Farrell (2) 

3B Manville, 2” capacity 

NATIONAL HYDRAULIC THREAD ROLLER 

55” capacity (1944). 20 sets of new thread roll 
dies in various standard sizes. This machine is 
equal te new and can be purchased for approxi 
mately 1/3 of the new cost 


WATSON-FLAGG THREAD ROLLER 


Model 25-2500, Diameters of Thread 3/16" to 4'4 
Length to 2°%4", Produces Class Four Fit 
BROACH 
For Vertical Hole Broach, 6 Ton, 20° Stroke 
GRINDERS 
10°x62” Norton, Hand Feed 
Milwaukee Face Mill Grinder with blower system 
1942 Rebuilt 
#5 Gardner D.E. Disc. 18" wheels 


|B & S—Univ. Grinder 
2—K.0. Lee Cutter Grinder 


TURRET LATHES 
2 Warner & Swasey, Drive-All 


4 Warner & Swasey, Drive-All 
Gisholt Tilting Turret (2L size 


10” Logan 
LATHES 


10x24" Logan Serew Cutting 
18°x36” LeBlond Toolroom 
18” LeBlond Prod. Lathes 
14°x36" Hendey, G.H 
MONARCH 14°’ MAGNA-MATIC LATHE 
Type “2”, S 4215. Air-operate qd _tailst yek, tracer 
and cylinder. AC-OC 5 HP motor = ve. Keller 
Controls. A controlled automatic cle machine 
for single point metal turning 
MILL 
#1 Universal Mill, New, 32x8 Table. Dividing & 


2A Milwaukee, G.H., Universal SPD—Hand Mills 
Whitney (3) 

Cincinnati Knee & Bed Type Prod. Mills, (8", 1942 
MISCELLANEOUS 

#4T Fellows Thread Generator 

#12 Gleason Gear Cutter Sharpener 

Excello Spindles, 0822 and 8705 Sq. Body 

Linde “Union Meit’’ Continuous Auto. Arc 

Welding Heads and Controls 

Many other machines in our warehouse 
We Specialize in Nut ard Beit Marchi nary 


ED SMITH MACHINERY SALES 
1529 Lillibridge Detroit 14, Mich 
VA 2-4830 
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Cimco:s: | 


HIGHEST QUALITY 


| | SELLS 
GUARANTEES 


SURPLUS METAL-WORKING 


MACHINERY! 


“CIMCO” operations are housed in a modern plant 
complete with the very latest facilities for rebuilding all 
types of machine tools. Over fifty skilled machine tool re- 
builders give individual attention to each piece of 
equipment, assuring ‘‘like new" appearance, perform- 
ance, and precision operation. This is the big reason why 
“CIMCO” rebuilt machine tools can be sold on a 
“guaranteed satisfaction” basis. 


Cincinnati Machinery Company, Inc. (CIMCO) has 
been buying, rebuilding, selling and guaranteeing 
quality surplus metal-working machinery since 1921. 
Centrally located in what has often been called the 
Machine Tool center of these United States, 
‘CIMCO’ has always been assured of a bountiful 
supply of precision mechanics, skilled in the art of 
machine tool re-building. Because of its geo- 
graphical advantages there are few better foca! 
points for shipping to industry in general where 
freight rates and shipping time are lower. 


The modern "CIMCO" plant has ample 
storage space for hundreds of rebuilt 
machine tools, assuring "“CIMCO” custom 
ers of prompt service. Another "“CIMCO” 
sevice is the rebuilding of customer-owned, 
worn and outmoded machinery to original 


accuracy or for special purpose use. 


Both management and shop personnel are machine 
tool specialists. This experience and “know-how” is 
reflected in the increasing demand made upon 
“CIMCO” facilities by Industry and Government 
for the rebuilding and modernizing of machine 
tools now being used in defense programs. 

Complete dismantling right down to base castings, 
replaning of all ways, replacement of worn parts 
with manufacturers’ parts, long run-in on beorings 
and complete machines as well as thorough testing 


are standard practice. 


COMPLETE LISTINGS OF HUNDREDS OF MACHINE TOOLS AVAILABLE 
FOR IMMEDIATE DELIVERY WILL BE MAILED UPON REQUEST 


Takahilakohaistekaslia 
oneoe. Oye, men, Ben 2 eek & @ i 
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3914 KELLOGG AVENUE 


ery 


ED CINCINNATI 26, OHIO 
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ANNOUNCING THE MOST 
SENSATIONAL COOLANT 
PUMP BUY EVER OFFERED 


$ 3 5 COMPLETE FEATURES 


5 gallon tank 
FOB DETROIT 


Both feed & return lines 
For turret lathes, mills, grind- 





Filter screen on return 
Positive control of solution 
110 volts A.C. current 

Pumps over 300 gal. per hour 


ers, saws, drills or wherever 
a soluble solution or light cut- 
ting is required. 





Orders shipped same day as received. All orders shipped Railway 
Express unless otherwise specified. 

TERMS—Take 2% discount on orders with check attached. Open ac- 
count terms, 2% for payment in 10 days to firm’s with established 
credit. 


HASCO PRODUCTS CO. 


14849 LIVERNOIS AVE. DETROIT 38, MICHIGAN 
Diamond 1-1440 








The Nation’s Specialists in 
USED COLLETS and 
Automatic Screw Machines 


Over a long period of years, has proved a depend- 
able source for used COLLETS and machine tool 
parts (including Turret Lathe Tooling, Collapsible 
Taps, and Die Heads). Our many customers save 
up to 50% over new stock. Because of our huge 
supply, we make immediate delivery on stock sizes. 
Get acquainted with GRAFF service and save time 


and money. 





USED CUTTING TOOLS— 
“SOLD BY THE POUND" 


Drills, reamers, core drills, snap gauges, 
thread gauges, millin cutters, siab 
mill cutters, ete. at only 50¢ a pound 
Would you tike to take a flyer and 
have us ship you a 100 Ib. sample as- 
sortment for only $50.00? If not, you 
are more than welcome te come in and 
pick out one piece or a carload of cut 
ting tools of your own choice 


PHONE TAYLOR 9-5700 
GRAFF MACHINE TOOL CO. 820 W. LAKE ST. - CHICAGO 7, ILL. 











No. 2 B & S High Speed Autos. M.D 
No. 25 Heald Rotary Surface Grinder 
P & W 30” Vert. 2-spindle Profiler. 

Peerless 614" x 614°’ Hack Saw, hyd 


D. E. DONY MACHINERY CO. 


4357 St. Paul Bivd., Rochester 17, N. Y. 








LONG BED LATHE 
2” raised to 40%x32’ bed. 26’ centers. Very rea 
sonable 
Machine Tools @ Electric Motors @ Machinery 
B. HOLTZMAN & SONS MACH. CO. 
1500 Worth Groadway St. Louis 6, Missouri 
Telephone: CEntral 2682 
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SAVE MONEY 


on your equipment investment 


Get BALL 


Top Quality to meet your 
Production Needs... 


7 
| Random Selections from | 
| Our Current Inventory 

L 


GRINDER, NORTON Cylindrical 23x72”, 
M.D., 1942 


LATHE, AMERICAN Engine Lathe 30’x 
124” Centers, Geared Head, M.D. 


LATHE, AMERICAN Engine Lathe 30156” 
Centers, Geared Head, “.D. 


MILLER, CINCINNATI No. 2MH, Universal, 
1942 


MILLER, CINCINNATI No. 4, Vertical Mill, 
1340 


RADIAL DRILL, AMERICAN Triple Purpose, 
6'-17", Electric Clamping, Mtr on arm 


RADIAL DRILL, AMERICAN Triple Purpose, 
5'-15", Electric Clamping, Mtr on arm 





| LNT a lila aac late, 


5 west (ane sreeer . cn 
PHONE stare 7.2930 
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MACHINE TOOLS | ' Worn-out Machine Tools Will Produce Like New 


FOR SALE 
OVER 1000 TOOLS and Save up to 7/3 in Cost 


IN STOCK ; 
so aman? pee Compared to New Machine Tools 


Arsenal Equipment P 
Automatic Screw Machines 

and Chuckers WHEN BY 
Borers, Jig 
Boring Mills, 


Horizontal 


Vertical 
Broaches, 
Horizontal . 
— . 





Vertical 
Chip Wringers 
Cut-Off Machines ~ a 
Die Sinkers 
Drills, 


Deep Hole 
Multiple Spindle Send Your Worn-Out Machine Tools Torn Down to the Base Casting, Every 


. @ to Botwinik Bros j@ Worn Part is Replaced 
Radial i 


Sensitive 
Gear Machinery, 
Cutters 
Generators 
Grinders 
Hobbers 
Grinders, 
Centerless 
Cylindrical PI. 
Cylindrical Univ. 
Drill 
Gear 
Internal 
Knife 
Radius 
Surface Reassemblied, the Machine is Tested Back Into Production Making Tep 
Tool & Cutter i '@ for Mechanical Perfection l@ Records ot a Savings to You 
Hammers, 
Board Drop 
Helve 
Headers 
Jig Borers 
Lapping Machines 
Lathes, 
Automatic 
Chucking 
Precision 
Millers 
Cam 
Plain, Horiz. 
Production 
Duplex 


Universal MASTER MECHANICS MODERNIZE MACHINE TOOLS 


Vertical 

Nibblers IN AMERICA’S MOST MODERNLY EQUIPPED PLANT 

Pipe Threaders 

Planers, 
Openside 

Polishers 

van sak , time production. Scores of nationally known plants and shops depend upon 

e 

Profilers Botwinik’s years of reliable, know-how service 

Punches & Shears ai aie " , 

Shears, Y : for rebuilding their equipment to perform at top 
—- eH efficiency. Let us help you with your problems. 
Power Squaring 
Rotary 

Sheet Metal Machinery gestions, and quote prices at no cost to you. 


WRITE US TODAY 





























Gorwinik Bros. offers a speedy, low cost way of reconverting for peace- 


We will gladly answer your questions, make sug- 





BOTWINIK BROTHERS inconronarco 


300 WELTON BOULEVARD, NEW HAVEN, CONNECTICUT 
SERVING THE AMERICAN INDUSTRY FOR OVER FIFTY YEARS 
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RAVINE. ING 


new and used machinery 


SELECTIONS from OUR STOCK of USED EQUIPMENT 


TURRET LATHES 


#7 B & O Univ. Ram type, 3” 
& tooling 

#3 Gisholt Univ. 112" cap. bor feed & tooling 

#2 Simmons Plain Microspeed, 114" cap. bar 
feed 

2G Morey Plain, 1" 


cap. bar feed 


cap. bar feed 
GRINDERS 


272A Heald Plain Internal, cross-slid ng head, 
hand feed attachment. 194) 

272A Heald Plain Internal, T-base with cross 
sliding head, hand feed attachment, 30° 
swing. 1939 

272A Heald Sizematic Internal, with complete 
controls 

6" « 18” Landis Tyne C Hyd. Plain Cylindrical, 
with plunge-cut. 1942 

748C Excello 10° Carbide 


MILLS 


40° King Vertical Boring, solid back, 2 swivel 
heads, adjustable rail, rapid traverse 

3°’ bar Universal Horizontal Boring, table type 

#4 Cincinnti Plain Mill, MD, older 

23 B & S Vertical, MD. Older 

21M Kent-Owens & #1 U. S. Hand 

2MM1-60 U. S. Multimill 


GEAR EQUIPMENT 


Type A Barber-Colman Hobbers (3) 
275 Fellows High Speed Shaper 
266 Cross 2 spindle Chamferer—1946 


#310 Sheffield “Cimatool”’ Burrer 


MISCELLANEOUS 


#8 Marvel Vertical Band Saw 

#4B Marvel 6" x 6" Hack Saw 

Fox & Krueger 4 way Horizontal Drills 
Natco 3 way Horizontal Drill 


72236 Cincinnati Vertical Hyd. Surface Broach, 


2 ton, 36” 
Taft-Pierce Back Spot Facers (2) 
#AC-1 Yoder Cut-off Machines (2) 1946 
Vetra-Lap 212-532. 1945 
240A Lees Bradner Thread Mill 
4” Stevens Slotter. 1942 
125 KVA Swift Butt Welder. 1950 
Two 17,’ and one 114" 


stroke 


mat.c Screw Machines, with complete equip- 
ment 


R. A. VINE, Inc., 652 W. Willis Ave., Detroit 1, Michigan 


NEW or USED 


VINE TOOLS are FINE TOOLS 
They’re Guaranteed! 


IMMEDIATE DELIVERY 


“BARNSDRIL” HONE 
No. 320 


New in 1946. Used 3 Years. 


With AC Motors and Controls. 
Priced 25% of New 





8 spindle Cone Auto- 


NEW 
IMPORTED TOOLS 


immediate Delivery 
From Stock 


4’, 5° & 6 Radial Drills 

24” Tool Room Drill 

#2 Universal Mills 

Ram & Saddle Type Turret Lathes 


Engine Lathes from 13” to 23” 
swing 


12” & 16" Duplicating Lathes 

18” & 20° Shapers 

Universal Tool & Cutter Grinders 

Universal Iron Workers 

#1 Horizontal & Vertical Mills 

Plain & Universal Cylindrical 
Grinders 


8°x24" Hydraulie Surface Grinders 
9’ x Hydraulic Hack Saws 


14” Vertical Band Saws wrmete 

















BOSTON 


NEW — USED — RECONDITIONED 


BOUGHT AND SOLD 


LATE MODELS 


2240H Index, Pw. Fds. 





MACHINERY & TOOL CO. 


Nichols Tool Rm Mill ‘52 
Fray Mili, 1¥%4 HP, equip. ‘52 





REED-PRENTICE LATHES 
WALSH PRESSES 

REID SURFACE GRINDERS 
BERTSCH ROLLS 

REED WELDING EQUIPMENT 
DO-ALL EQUIPMENT 
DRIVE-ALL UNITS 


At South Ferry East Boston Side 


78 LEWIS STREET 


WEBB ROLLS & EQUIPMENT 
BLUE VALLEY EQUIPMENT 
BRIDGEPORT MILLERS 

K.R. WILSON PRESS 
RODGERS HYDRAULIC PRESS 
SOUTH BEND LATHES 
TURNER DRIVE UNITS 


“WHAT HAVE YOU TO SELL OR TRADE” 


EAsBos 7-5502 


#9 Herbert Univ. Turret, Rapid Trav 

#3L LaPointe Hor. Hyd. Broach 52” st. 
20x52" cc Gd. Hd. Lodge & Shipley Lathe 
#2C Oliver Face Mill Grinder 

U.S. Multi-Miller #40 Taper 





Your Worn Machine Tools Hand Scraped 
and Fitted In Your Plant or Ours. 











— TOOLS COMPLETELY REBUILT — 
Call AStoria 8-3887 for Free Estimates 


J 2 








MACHINERY 
CORPORATION 











A FULL LINE OF 
Lathes, Drill Presses, Millers, 
Planers, Grinders, Shapers, 
Screw Machines, Power Presses, 
Boring Mills, Wire Machines, 
Woodworking Machines and 
Electric Motors 





THE STATE MACHINERY COMPANY, INC. 


OUR 26th ANNIVERSARY 


NEW AND USED 


MACHINE TOOLS ve 


ENTIRE PLANTS BOUGHT 
Appraisers and Liquidators 


Manufacturing Plants 





OFFICE AND WAREHOUSE 
865-871 CONGRESS AVENUE 


NEW HAVEN, CONNECTICUT 


TELEPHONES: 
MAin 4-2065 — 4-7407 
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LAFAYETTE 
GRINDING CORPORATION 





“BIG 
BERTHA’’ 


FOR BLANCHARD GRINDING 


This size heavy duty BLANCHARD precision surface grind- 
ing is the largest one available for trace grinding in the 
New York-New Jersey area 

Grinds any piece that fits into an 84” circle. 84” diameter 


chuck. 








“BIG 
BETSY”’ 








FOR SURFACE GRINDING 


Use this massive THOMPSON GRINDER (capacity: 36” wide, 
44” high, 120” long) to save you the cost of expensive 
machining and work set up. Does a beautiful job of qual- 
ity surface grinding for less money than any other method. 
Lafayette craftsmen know their jobs. Turn your assign- 
ments over to us with confidence. 





SEARCHLIGHT SECTION 


Giants! 


AT YOUR SERVICE 


CLOSE TOLERANCES e PERFECT 
FLATNESS ¢ FINE FINISHES e 
LOW PRICES 


DOUBLE DISC GRINDING... 


another Lafayette Service 


Twin Disc SURFACE GRINDING with Lafayette 
PRECISION on non-magnetic material of al 
shapes .. . ROUNDS... SQUARES. . . IR- 
REGULARS. Brass... Copper... Plastics... 
Stainless Steel. Close Tolerances! Perfect Flat- 
ness! Fine Finishes! Pick-up and Delivery 


Service! 


Prompt Delivery at Low Cost 
CENTERLESS GRINDING 














Centerless Grinding for accuracy in preci- 
sion tolerance work: will release your lathes, 
cylindrical grinders and shapers for other pro- 
ductive work: for fine finish in place of expen- 
sive turning, polishing and de-ourring opera- 
tion: will save you money because of its fine 


work and fast production. 








Mail Blueprints 
and Inquiries to 
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LAFAYETTE GRINDING CORP. 


117 Banker St., Brooklyn 22, N. Y. 


EVergreen 8-5973 





SEARCHLIGHT SECTION 


WORLD’S LARGEST STOCK 


STAMPING PRESSES 


REBUILT and GUARANTEED 





OPEN BACK INCLINABLE 


BLISS 
STRAIGHT SIDE 
CLEARING || (Single-Double Crank) 


CLEVELAND | 4, | HORNING 
FERRACUTE . 4 KNUCKLE JOINT 


HAMILTON fe | : STILES TYPE 
L&J aval UY, iy}: TOGGLE DRAWING 


CAM DRAWING 
also 

SQUARING SHEARS 

PRESS BRAKES 


JOSEPH HYMAN & SONS ay 


TIOGA, LIVINGSTON & ALMOND STS. 
PHILADELPHIA 34, PENNA. Phone REGENT 9-7727 


CAMRAS wit suy your surPLu PLANERS 


e Here is your opportunity to dispose of sur- 
MA Cc HIN ER Y: plus equipment and get the highest prices for 42” x 42” x 14’ Ponds (2); 3 
it. We have a large clientele and right now we are receiving requests for late type heads, A.C. Motor Drive. 
equipment. Tell us what you have for sale—we are ready to purchase now 


TYPICAL OFFERINGS FROM OUR LATE TYPE 48” x 48” x 10’ Sellers; 3 
INVENTORY — WRITE FOR COMPLETE LISTINGS. heads, D.C. Motor Drive. 


BORING MACHINE: Stokerunit Single End, LATHE TURRET: No. 4 Midland, Preselector 
1945 head, 1944 I; 

DRILL PRESS: 4-Spindie Avey, P.F. Motor on MILL: 2-24 Cinn. Plain Hydraulics Rise & Dependability for Twenty 
each, 1942 Fall 1942 

DRILL PRESS: 6-Spindle Avey, P.F. Motor on MILL: No. 4 Cincinnati Vertical Dial Type, 1943 Years 
each, 1943 MILL: Kearney & Trecker M-18 Production, 





NIAGARA 
TOLEDO 
V&O 








LATHE: Hendey 14°'x42" cc T.A 


LATHE, TURRET: No. 3 B&O Bar eed 1943 MILL: 118 Van Norman Production, 1942 Cc G WYATT 
and Finance Machinery Company Inc. 


32 N. Clinton St., Chicago 6, Ill 
nauitlaut 6e.1ne ne ee ee ae 24th St. & Hayes Ave 
Camden, N. J. 


MACHINE TOOLS 


UNIVERSAL GRINDER: Londis 12” x 30’ Type LC Hydraulic, Internal Attach- 
ment, well equipped, New 1941 

SIMPLEX MILLER: M-18 Milwaukee Bed-Type Production, 18’ Table Feed, Latest 
SIMPLEX MILLER: No. 12 B&S Plain Production, 24° Table Feed, New 1944. 
HORIZONTAL MILLERS: No. 4H Milwaukee High Speed, Coolant, New 1942-48 (3) 


PRESSES: No. 20B Bliss O.B.1., 2’ Stroke, Tie Rods, Forced Lube, 1946, also No 


ler National-Acme RA-6 9/16" Cap., 6 Spindle, Latest 55 Toledo, No. 62A Bliss, No. 62 Bliss Duplex, No. 304 Bliss, and many others. 
DRILLS: Moline No, 4 8 Head Straight Line, No. 1 M.T., New 1946 (2) 


4 20 RN A) eg =k 7) eel dlaaeaalilaaaas 125 LINDLEY ST. BRIDGEPORT,CONN. TEL.4-9417 
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SEARCHLIGHT SECTION 


Before you buy another machine tool... 


Ask yourself these questions- 


Is my job really worth the cost of a new machine, or will a rebuilt 


one do? (Consider production rate needed, tolerance, lot size, etc.) 


Do I have a no-longer-needed machine I could trade for one I need? 


(If so, you can take advantage of tax savings.) 


How much will a used machine, delivered immediately, make for me 


by the time a new one is delivered? (Time is money! ) 


Thousands of companies (the best) are saving money 
and time by analyzing their needs intelligently, buying 
used machine tools for many types of operations. 


For three generations, Laurens has been known world 
wide for quality and old-time workmanship on late- 
style machines. 
A few of the many fine machines we have in stock are listed below. Tell us your 

needs; we'll fill them. All machines fully guaranteed. 


NORTON “MULTIPURPOSE” Type 
"C’ 12” x 36” Hydraulic Universal 
Grinder. 


No. 4H-8 LIBBY Univ. Saddle Type 
Turret Lathe; 32” swing; 814” spin- No. 17 GLEASON Spiral & Hypoid 
dle; late. Bevel Gear Grinder; 1944 


GRINDERS: Cylindrical 


6” x 18” Norton Semi-Automatic, plunge; oscillating spin 
dle; type "C’”, rebuilt 

14” x 36” Norton Type “CD" Hydr. Plunge; oscillating 
spindle; 1940; rebuilt 

14” x 48” Cincinnati ‘‘Filmatic’’ Bearing; self-contained 
grinder; 1941; rebuilt 

4” x 12” Landis type “H’, 
Grinder; late; rebuilt 


GRINDERS: Surface 
No. 22 Heald Rotary Surf. Grinders; 12” dia. chuck; 
vertical power feed 


9” x12” x 60” Thompson Hydraulic Surface Grinder; 
late style 


GRINDERS: Internal 

No. 72A-3 Heald Plain Internal Grinder; late; rebuilt 

No. 81 Heald Sizematic Chucker ; late 

No. 172 Heald Gap Type Cross-sliding Head Internals, 
late 

No. 73 Heald Airplane Cylinder Internal Grinder; late 

No. 78 Heald Internal Centerless Grinder 

24-L-36 BRYANT Hydraulic Internal Grinder; 1942 


LATHES: Turret 

No. 4R Libby Universal Ram Type Turret Lathe; chucker; 
1942 

No. 5 Gisholt Universal Ram Type Turret Lathe; 
chucker; tooling; late 

No. 1L Gisholt Universal Saddle Type Turret Lathe with 
air chuck; tooling; late 


LATHES: 15”-20” 
12” x 30” LeBlond Heavy Duty Lathe; Taper Attachment; 


with air chuck; tooling; late 
20” x 96” Lodge & Shipley Lathe 


Hydraulic Plain Cylindrical 
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LATHES: Production 

0" x 25” Jones & Lamson “FAY” 
1940: rebuilt 

GEAR MACHINES: 


No. 725 Fellows High Speed Gear Shaper for Spur & 
Spiral; late 
No, 61A Fellows Heavy Duty Gear Shaper; 1943 


PLAIN MILLS: 


No. 2G Kempsmith Plain Horiz. Mill; 1941; recondi 
tioned 


Automatic Lathe 


UNIVERSAL MILLS: 
2MH CINCINNATI Universal Milling Machine; 1942 
THREAD MILLS: 


6” x 36” Lees Bradner “LT"’ Thread Mill; late 
114""x 12" Pratt & Whitney “C’’ Thread Mill; late; re 
built 


PRODUCTION MILLS: 
No. 33 Stokerunit Production Mill; 1944 


REBUILT BY CINCINNATI'S SKILLED 
MACHINE TOOL CRAFTSMEN 


Ayo, 


LAURENS BROS., inc. 
Yachin’’ zm 
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GRINDERS 


ay J emans, Satie Oscillating type, 
° and (6° dia. Thrust Race 
600-1505 and 647-5187 ~~ 
2—VAN NORMANS. Radius Oscillating type, 
ternal, 7” and 16” dia. Outer Race. Serial 
673-1314 and 649.5244 
2—CINCINNATI, Model EA, 10° x (87, 
Cylindrical, Plain Grinders. Serial Nos 
2! and SP2AIF-4 
4—-NORTON 10° x 36” Model C 
cal, Plain Grinders, 45 Degree Angle Hea 
Cylindrical, 


Serial Nos. 29193 


Serial 


Chusking, 
8616 


1—EXCELLO, Thread Grinder, No. 35, 
1180 (1941). 

1—LANDIS, Cam, Radial Grinder, 
No. 24935 

~bavant’ ore Grinder, Serial No. 149 
BRYANT, (6 


P4403 
|—BRYANT, 
P67 


18” Swing, 


Internal Grinder, Serial 


16-28, Serial 
ma Cam -0-Matic, 
No. C-18053 (1943) 
2—EXCELLO, Internal Thread Grinders, 

Serial Nos. 9222 and 9217 
I—HEALD, Model 78, Centerless 

Grinder, Serial No. 13367 
1—BATH. Universal, Tool Room, 

Serial No. 1213 
1—BRYANT, Model 5Y, 


No. K-85 

i—0.8. WALKER, Model D.B., Rotary 
Grinder, Single Spindle Rotary Table, 12” 
Table. Serial No. Gi (1941) 


RADIAL DRILLS 


1—CINCINNAT! BICKFORD, Radial Drill, 
13” Column, D.C. Motor, Serial No. 40849 


Internal Grinder, 


External, 9”’x42’, 


Model 
Internal 
12°24" 


Internal Grinder, 


DRILLS 


I—AVEY, Model MAG, #2 M.T., P.F., 15” 
14°x1@" Table, Serial No. (8651. 
I—COLBURN, No RY 20” 1%" Cap., 
Serial No. E-54 
i—NATCO Type oN H, (6 Spindle 
44” Dia. Index Table. Serial No. 830 


Ex. 
Nos 


In 


Nos 


External 
SP2AIE 


» External, Cylindri 
Late 
2-——-LANDIS, External Model C, 6°x18" and 10°x\8" 


and 


No 


Serial 


No 
No 


Serial 


39L 


Plain 
Grinder 
Serial 


Surface 


Dial 


4° Arm 


swing, 
#3 M.T., PF 
Fixed Head, 


1—BAKER, Model 25H, Cortont Production Drill, 
1%" Cap. 30” Rotary Table arranged for indexing 

2—FOOTE-BURT, {6 Spindle, Hyd. Feed, Vert 
re of Column 13”, Work surface of table 84”, 
#1 M.T., Serial Nos. (3786-41 and (3783-41 

'—FOOTE-BURT, 2 Spindle 
1d dia, Hole in Spindie 17%", 
i 


-4 
1—FOOTE-BURT i2 Spindle, Hyd feed, 24” Table 
Spindle Travel 27°, Serial No. 13262-41 
|—FOOTE-BURT, 10 Spindle, Hyd. Feed, Distance 
between spindles 6”, Vert. Travel of work fixture 
12”, Serial Ne. (4527-42 


LATHES 


2—LEBLOND, 16° x 34”, H.D., Automatic Lathes, 
Ser. Nos. DPC-33602-0Ci and OPC-33651-0C!I. 

I—LO-SWING Model R Seneca Falis, Automatic, 
12” x 15” ce. Ser o 

I—BOVYE & EMMES i8” x 84” ec. H.D., 
Geared Head Lathe, Ser. No. B58 

1—BULLARD 24” V.T.L. Max. swing 26”, 3 Jaw 
Chuck, Serial No. 17454 

I—REID, 9SWSL, Smalipiece, 
16°x22” ec. Ser. No. US-16 

\—OSTER, Model 601, Worm Drive, 10” 3 Jaw Hor- 
ton Chuck. I” hole thru spindie, Hand indexing 
Turret, Serial. No. FK-1299 

|—FOSTER, 2-B Universal Turret Lathe, 
thru Spindle, Ser. No. 13134 

3R Turret Lathe, 
| 


Hyd. feed work table 
Serial No 


12 Speed 


Semi-Automatic Lathe, 
5 


3'4” hole 


2%" Hollow spin 


4 Spindle Automatic Screw Ma 
chine Model M, 1'4” Cap. Ser. No. 34077 


BORING MACHINES 


I—BAKER BROTHERS, H.D., TWO WAY, Horiz 
Boring and Reaming Machine, Each Unit has 36 
HO bg Head Spindle 4%" Dia. with 26 
™ ial No. (2904—1 

i—BAKER BROTHERS, No. 5AI2 Self Contained 
Hyd. Feed Unit, Boring & Drilling Machine, 
Single End, With Vickers Controls, Serial No 


12152 
FORK LIFT TRUCKS 


I—CLARK, High Lift, 6000 Ibs, Max. Lift 168”, 
Serial No. UT457i1 (1945) 

i—CLARK, Medium High Lift, 4000 ibs, Max. lift 
144”, Ser. No. UT45163 (1944). 


TWinbrook 1-0354 


I—MICROMATIC HONE Model H-5 
I—MICROMATIC HONE Model H-6 


1—MICROMATIC HONE Model H-2 
|—BARNES. Vert 


i—MICHIGAN, 
I—DIEBEL, 


(—SMITH & MILLS 


3—RICKERT sonar ee. Model 


|—ETNA SWAGER, 
No. 738. 


I—STAMCO 


LATE TYPE MACHINERY 


1—AUTOMATIC, Platform type. 


10,000 Ibs, Max 


lift 5”, Platform size 60x26", Model LO-5, Serial 


No. 9310. 
GEAR SHAVERS 


i—RED RING, Model GCC, 12” Cap. H.D.. Gear 


Shaver, with Crowning Attachment, Serial No 


GCC-370 


I1—MICHIGAN Tool Rack Type Gear Shaver, *854 
340 


Serial No 
HONES 


Single End 
Stroke Serial No. 103 

Single End 
Length of Hone 36 


Horiz., 2” Bore, 12” 


Horiz., Dia. of Hone 7,” 
Serial No. 105 

H ydrahoner 
base, ean be converted into H-5, Serial No. 104 
Honing Machine, Model (72, 2 


bore, 6” Stroke, 17” swing, Serial No. 2104 


LAPPERS 


4—SCHRENER, Crankshaft Lappers 


PRESSES 
60 ton, Arch Type Punch Press 
", Stroke 5”, Shut Height 10 


Bed size 26°x29', 
High Speed Press, Age 1950 


12 ton, 


Good Condition 
SHAPERS 


2—HERCULES, High Speed Precision V-Ram Shap 


ers, 16” and 22” New 
20” Heavy Duty Shaper, V 
11482 (1942 


TAPPERS 


Ram, Serial No 


5-8 BAA, Bench 


%” dia 


Horiz. Tap 

ar a SCHAFER, Model 5-8 B, Bench, Horiz 
5/ dia. Tap 

RICK ERY SCHAFER, Model C-5-8, Floor 


Horiz 
" dia. Tap 


SWAGER 


#306, 6” Die 


SHEAR 


10'x3/16" Power Squaring Shear, (8 


Length, Serial 


Gap. 


FOSTER MACHINERY SALES COMPANY 


18800 HAWTHORNE STREET 


DETROIT 3, MICHIGAN 








CHICAGO STORE 
630 W. Lake St., 
Lou Schaff 


AN 3-3773 


LATE MODEL MACHINE TOOLS 
JUST PURCHASED 


No. 2K Kearney & Trecker, Universal Mill, Late. 

2—No. 4K Kearney & Trecker Plain Mills, Late. 

No. 3 Cincinnati, H.S., Dial Type, Vertical Mill. 

2—No. 2A Warner & Swasey, Pre-Selector Turret Lathes. 
24" Rockford Hydraulic Shaper, 1944 Machine. 


WE HAVE AN EXTENSIVE STOCK OF MACHINE TOOLS 
SEND US YOUR INQUIRIES 


ILLINOIS MACHINERY CO. 


PEORIA STORE 
3020 S. Adams St. Tel. 7-4406 


Frank Carmen—Harold Mandel 








PIPE MACHINES 
2” Landis, single head. (1948) 
6" Landis, single head. (1946) 
12” Standard “Wieland.” 
12” Williams 1927—Rebuilt 1947. 
All have AC Motors & Dies 


GALBREATH MACHINERY CO. 
221 Corliss St. Pittsburgh 20, Pa. 











FOR SALE 
2500 Ton H-P-M, Hydraulic Power Press 
Pressing Surfaces and Bed 
at sides (L-R & F-B) 96” x 72” 
at ends (L-R & F-B) 60” x 136” 
stroke 42°’ 
100 HP motor 
In New Condition 
Available for Immediate Delivery 


SAMUEL MACHINERY CO. 
137 No. 3rd St. Philadelphia 6, Pa. 
MArket 7-6100 











H30 


BENDING BLOCKS 


OR 
WELDING PLATENS 


SHIPYARD TYPE 


® These blocks or slabs are 
5 ft. x 5 ft. as shown and 
are made of cast semi steel. 
They are very useful for 
many purposes such as for 
bending tables, layout, 
welding and assembly 
work, etc. 


ACORN 


IRON & SUPPLY CO. 


Avenue at Poplar Street 


Delaware 
Philadelphia 23 Pennsylvania 
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Guaranteed 


NEW MACHINE 
PERFORMANCE 


We are specialists in one type of work—the com- 
plete rebuilding of Brown & Sharpe Automatic 
Screw Machines to produce work to the same 
tolerances and to give the same excellent service 
as is expected of new Brown & Sharpe machines. 


Many years of expert craftsmanship backs the 
reputation of Beaver-Bilt machines. More than 
2,000 Brown & Sharpe Automatics have been re- 
built in our plant during the past 20 years. All 
have carried the famous Beaver unconditional 
guarantee of new machine performance. 


Write or phone 

for quotation 

on rebuilding 

your Brown & Sharpe 
Automatic 

Screw Machines. 


BEFORE REBUILDING 


SEeley 3-0680 


SEARCHLIGHT SECTION 


WE ARE 
MASTERS OF 


ONE TRADE 


... The Complete Rebuilding 


of Brown & Sharpe 
Automatic Screw 


Machines 


Beawer Industries 


1502 WEST ADAMS STREET, CHICAGO 7, ILLINOIS 
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EVERY DAY AT INTERSTATE 


SOMEONE SAVES 
THOUSANDS OF 
DOLLARS 


Exaggerated claim, not at all. Everytime a used 
machine is sold at Interstate, the buyer saves from 
$500 to $50,000. Take the 4'13” Fosdick Radial 
Drill illustrated at the left: New Price about 
$13,000, our price less than 60% of the new price, 
REBUILT AND GUARANTEED. 


This and 2,000 other used machines are offered 
for immediate delivery at a handsome savings. 


If you are in the market for metal-working 
machinery, inquire at Interstate, we probably have 
the equipment you need in stock. 


A liberal RENTAL or convenient PAY-AS-IT- 
EARNS PLAN let you name your own payment 
terms. 

4'13" FOSDICK ECONOMAX, 36 spdie speeds, 5 


M.T., with coolant attachment, with power clamp- 
ing, power traverse, 34" spdie nose, 10 HP Motor. 


INTERSTATE 


MACHINERY CO., INC. 


1439 W. Pershing Rd., Chicago 9, Ill. YArds 7-5800 








PRESSES 


50-ton Henry & Wright Dieing Machine, 
34” stroke, 9-13/16" shut height, 
equipped with roll feeds, variable speed 
drive and extra heavy flywheel, serial 


233782. 


Here’s your chance to hook big bargains in modern, dependable used ma- 
chinery from our tremendous stock of outstanding buys—many “one of a 
kind,” 

SELECT STOCK OF USED INDUSTRIAL EQUIPMENT 
+ LATHES + GRINDERS * MOTORS 
« MILLERS + SHAPERS + BELTING 
+ WOODWORKING MACHINES + SHEET METAL EQUIPMENT + POWER PUNCH PRESSES 


We Buy Anything . . . Anywhere . . . Anytime! 


SPRINGFIELD Auction Co. 


Dept. PP-54 
769 DWIGHT ST. 
SPRINGFIELD, MASS. 








FINE TOOLS 


BORING MILLS: No. 31 Lucas & No. 32 Gid 
dings & Lewis Horizontals. Cap. 3”. 


MILLING MACHINES: No. 4 Cincinnati High 
Powered, Horizontal, Rect. Overarm, Timken 
Bearings, Table 19x72, Motor on Base (2) 


LATHE: 20’ Springfield geared head. Motor in 
base. Taper att 


STAMPING PRESSES: Tremndous stock 
0.8.1., Arch, Horn, etc. 


ROYAL MACHINERY 


401 Broome St. New York, N. Y. 
CAnal 6-5484 











BETTER MACHINERY 
PRICED RIGHT 


Buird 4 Spindle Vertical Chucker 
£83 General Flexopress 8 Ton. 
Monarch G.H. 30x14’ Lathe, Taper 
Norton Camomatic 5x42”, 1942 
Cincinnati EA 6x30" Filmatic 
Cincinnati £2 Centreless, 1943 


Other items available 


NEWMAN EQUIPMENT CO. 


1538 Franklin 


£55 Bliss Consolidated Straight Side, Solid 
Frame, Single Geared Trimming Press, 4” 
stroke, 1442" shut height, equipped with 
side shear, ball bearing backshaft, motor 
drive, serial $13895-4058915-1940. 


£85 Bliss Straight Side, Single Crank, Tie 
rod Frame Press, 8” stroke, 28 shut 
height, arranged for motor drive with mo- 
tor, serial $3264-1922-79127. 


40-7 Minster Double Back Geared, Twin 
Drive Press, 1142" stroke, 30” shut height, 
equipped with air cushion and air friction 
clutch, arranged for motor drive, serial 
2407-2680. 


Power Press Specialists 
467 North 5th St.” 
Philadelphia 23, Pa. 








Detroit 7, Mich. 








CASH FOR MACHINERY 
ONE PIECE OR COMPLETE PLANT 


AJAX MACHINERY 
2035 Michigan, Detroit WO-3-1015 
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EQUIPMENT PROBLEMS? 


NEW 
MACHINERY 


USED 
MACHINERY 


REBUILT 
MACHINERY 


NATION-WIDE 
REPRESENTATION 


Remember “LEACH LEADS” 


WITH THE LARGEST STOCK OF NEW, 
USED OR REBUILT EQUIPMENT IN RHODE ISLAND 


LATHES—MILLING MACHINES--SHAPER5—SURFACE GRINDERS 
TOOL ROOM EQUIPMENT ¢ PRODUCTION EQUIPMENT 
POWER PRESSES—FOOTPRESSES—MOTORS—TRANSFORMERS 


H. LEACH MACHINERY CO. 


387 CHARLES ST., PROVIDENCE 7, R. I. 


DEXTER 1-0695 
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AUTOMATICS 


314" 4-Spindle Conomatic, 1943 
2%" Model 61 New Britains, 1943 


BORING MILLS, VERTICAL 
24” Bullard, 1942 


BROACHES 


10-Ton LaPointe, 54°’ Stroke, 1946 
No. XL-50-A Oilgear, 1948 


DRILLS 


No. 210 Barnes, 1944 

No. 263 Barnes, 1943 

No. 383-24 Natco, 10-Spindies, 1945 
No. W6 Baush, 38-Spindles, 1940 


GEAR MACHINERY 


Lipe Tooth Chamfering Machine, 1940 

No. 60 Cross Gear Chamfering Machine, 1944 
12’ Gleason Gear Generator, 1943 

12°'x30” Fitchburg Spline Grinder, 1942 

No. 145 Cleveland Rigid Hobber, 1943 

No. GHS Process Gear Hone, 1944 


DALEY & 


EPENDABLE 





THIRTY-THREE YEARS OF DEPENDABLE SERVICE TO THE METAL WORKING INDUSTRY 


No. 61A Fellows, 1943 
No. 624A-3 Feliows, 1942 
No. 12 Fellows Gear Shaver, 1943 


HEADERS 
x 314" No. 22 W.F.F. D.S.0.D 


GRINDERS 


25°48" Landis Crank Pin Grinder, 1943 
120” Springfield Knife Grinder 

10’x18’’ Norton, Type C, 1944 

10’x36"’ Norton, Type C, 1941 

6°'x18" Landis, Type C, 1940 

Model F Thompson 6'’x18" Surface Grinder, 1944 
No. 16-16 Bryant Internal, 1944 

No. 16-28 Bryant Internal, 1944 

No. 16-22 Bryant Internal, 1944 

No. TG 848 J & L Thread, 1940 

No. 1 B&S Universal, 1941 

77A Gardner Disc Grinder, 1938 


HONES 


No. 306H Barnes, 1938 
No. 366H Barnes, 1940 
No. 366C Barnes, 1942 


G|IBLEY 


ERVICE 


FIRST AVENUE AT WOOD ST. 
WEST HAVEN, CONNECTICUT 
Telephone: WE 3-2535 


LATHES, AUTOMATIC 


4D Potter & Johnson, 1940 
5D Potter & Johnson, 1941 


MILLERS 


No. 10CT Van Norman Contour, 1942 
No. 0 Sundstrand Hand, 1940 

No. 3 CK Kearney & Trecker, 1952 
414"'x12" P & W Thread Miller 

No. 54 Taylor & Fenn Spline, 1940 
No. M-80 Taylor & Fenn, 1942 

No. 36 Van Norman, Vertical, 1941 
No. 3 HS Cincinnati Vertical, 1943 
No. 2 B&S Vertical, 1941 


TAPPERS 


No. 3C Haskins, 1942 
No. 1 Bakewell, 1940 
No. 11 Warner & Swasey, 1947 


We operate complete rebuilding 
facilities 








“LOOK THESE OVER" 


50 Ton HENRY & WRIGHT Dieing Machine 
44" ACME GRIDLEY Single Spindle Model L 
Automatic 
3’'11" DRESES Radial Drill—Motor on arm 
16°x8’ MONARCH Geared Head Lathe 
30°x16’ bed AMERICAN High Duty Geared Head 
Lathe 
42°x15' AMERICAN Heavy Duty Lathe 
427°"25' centers AMERICAN Heavy Duty Lathe 
No. 5A BRYANT Internal Grinder 
172 HEALD Gap Internal Grinding Machine 
for large swing 
6°18" LANDIS Type C Plain Grinder 
a cane Type © Hydraulic Plain Grinder 
=| 
Nos. 4D & 68 POTTER & JOHNSTON Auto 
matic Lathes 
Nos. BA and 9A JONES & LAMSON Saddle Type 
Universal Heavy Duty Turret Lathes 
. 20 VAN NORMAN Universal Miller 
. 2M CINCINNATI Plain Miller 
. 3 CINCINNATI Dial Type Plain Miller 
. 2 CINCINNATI HS Dial Type Plain Millers 
. 5 CINCINNATI Plain High Power Miller 
. 0-8 CINCINNATI Plain Milling Machines 
. 2M CINCINNATI Vertical Miller, 1941 
. 1-18 CINCINNATI Plain Mfg. Miller 
. 12 BAS Plain Bed Type Production Miller 
@x60" P&W Model C Thread Miller 
ee 64 and 72 FELLOWS High Speed Gear 


Ne. 12 FELLOWS Gear Shaver 1943 

Ne. 368M GOULD & EBERHARDT Gear Rougher 
16/20" GOULD & EBERHARDT Industrial Shaper 
36” OHIO “DREADNAUGHT" H.D. Shaper 
100° BETTS Vertical Boring Mill, 2 heads 


WIGGLESWORTH INDUSTRIAL 
CORPORATION 


203 Bent St., Cambridge 41, Mass. 


ELMER W. PFEIL, Inc. 


Representing Exclusively 


ANKER-HOLTH DIVISION 
WELLMAN ENGINEERING CO. 
PORT HURON, MICH. 


Cylinders—Air & Hydraulic 


All mountings, any size, rotating & non- 
rotating, and specials. 


Chucks & Collets—Alr & Hydraulic 


RODGERS HYDRAULIC, Inc. 
MINNEAPOLIS, MINN. 

Forcing and Shop Presses Hydraulic Jacks 
Hi Pressure Hydraulic Cylinders 
Crawler-Track Servicing Presses 
Hydraulic Pumps—Hand & Power 


624 Engineers Bidg. MAin 1-0560 
Cleveland 14, Ohio 
DEALERS IN NEW AND USED MACHINERY 
Member MDNA 





SAMSON 


BUYS SELLS 


STANDARD OR SPECIAL 
MACHINERY AND EQUIPMENT 


FUNDS AVAILABLE 
FOR PURCHASE OF SINGLE 
MACHINES OR 
COMPLETE PLANTS 


SAMSON MACHINERY CO. 


9 South Clinton St., Chicago 6, Iil. 
Room 628 A Phone CENTRAL 6-3229 








SACRIFICE—REMOVAL SALE 
Reseumsnenee 8” x 108’ Lo Swing Seneca Falls 


Lathe. 
Becker #4B Vert. Miller 
Shapers, Millers, Grinders, etc. 


ALLIANCE MACHINERY EXCHANGE 
206 Centre St., N.Y.C. CAnal 6-0206 








PRICED RIGHT — BUY NOW! 


WICKMAN & CECO Swiss-Type Automatics 
RIVETT Cabinet-Type Hand Screw Mach. |” cap. 
CONOMATIC 4-Spindle 11.” fully equipped 
SUNDSTRAND RIGIDMIL, (4/4x50" table, Hyd 
inspection tavited—Many Other items in Stock 
SPIRO MACHINE TOOL CO. 
239 Centre St., New York, N.Y. CA 6-5259 











MUNICIPAL TOOL & MACHINERY CO. 
1526-28 N. BROADWAY ST. LOUIS 6, MO. 





1” and 1%” ACME 5-Spdle Automatics 
#16 New Britain Chucker 6-Spdle 8°’ 
314" Cone 4-Spdle, Bar Feed 
2—Barnes 8-Sta. Center Column Mches 
Fitchburg Bow-Gage Grinder 


HORN MACHINERY CO. 
6917 E. Jefferson LO 7-1666 Detroit 7, Mich. 
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LATE MODEL TOOLS 


54” Sellers Car Wheel Borer, Side Head. 
D.C. Motor Drive ania 


H3 Barnes Hydram Drill, Hyd. 
No. 2 Warner & Swasey Turret Lathe 
No. 00G B&S Automatics, 17,000 Serial 


60 x 48 x 10 Cin. Openside Planer, 3 
Heads. Box Table. M.D 


No. 12M Morey 2 Sp Profiler, M.D 


SEGAL MACHINERY CO. 
1172 S. Clinton St. Chicago 6, Ill. 








Grinder 
holes 
Lathe—Rockford tool rooms, 
quipped 
Back Stands Idlers new Mattison #400 
Turret Lathe — (Gleaner) Harvester 
chuck. 
McLEOD MACHINERY CO. 


4428 Manchester Avenue, St. Louis, Mo. 


-Landis Internal cylinder, for large 


W air 








For New and Used Machine Tools. 
Appraisals and Liquidations SEE 
WADE MACHINERY COMPANY 

35627 Euclid Ave., Willoughby, Ohio 

Phone Wi 2-7070 Collect 











FOR SALE 
Gorton 7/16" Swiss Type 
Duplicator: Gorton 814D, New 1945 
Grinder: Heald 281 Plain Chucking 
Lathe-Turret: W & S #3, 112" Capacity 
Miller-Hand: #2RV Kent- Owens, 1941 


GARDEN STATE MACHINERY a. 
59 Edison Place, Newark 2, N. 


Automatics 





AUTOMATICS 


2” Model A Cleveland. 1941 

1-1 16° Model A Cleveland. 1943 
No. 00G Brown & Sharpe. 194! 
No. 0G Brown & Sharpe 194! 


BROACHES 
HP-100 La Pointe Horiz. Broach. 1945 


DRILLS 
4-125-U Kaukauna Univ. Radial 


GEAR EQUIPMENT 


No. 7 Gleason ‘‘Revex'’ Rougher. 1943 

No. 6 Gleason Revacycle Generator. 1940 

No. 72 Fellows H.S. Gear Shaper. 1942 

No 61 Fellows Gear Shaper. 1942 

10° Pratt & Whitney Hyd. Gear Grinder. 42 
SG-tt Geargrind Spline Grinder. 1942 


GRINDERS 


10°x18" Norton Plain Type ‘'C’ 

6°x30" No. 12 B & S Hydraulic 

No. 72A-3 Heald Int. Extended Base 1942 

No. 72-A3 Heald Plain Hydraulic. 1942 

No. 24-36 Bryant Hydraulic. 1943 

No. 16A28 Bryant Hole & Face. 1942 

No. 172 Heald Hydraulic Gap. 1940 

A3—16" Arter Rotary. 1943 

No 24D Hanchett Duplex Rotary. 1945 

No. (6A Blanchard Auto. Surface. 1942 

No. 2 Cincinnati Centerless Grinder 

Cincinnati Centeriess Lapper. 1942 

HRS Barber -Coilman. 1942 

No. 35 Excello Precision Thread 
7 Grand Rapids Universal. | 

No. | Brown & Sharpe Univ. 1946 


GUN BARREL MACHINES 
'» Bx 50 P & W Reamer. Latest 
“% Bx 30 P & W Reamer. Latest 
‘4, Bx 50 P & W Rifler. Latest 
LATHES, ENGINE 


92” Niles Timesaver. 2 Carr. 1941 


1947 


1940 
1940 


New (944 


1942 
2 


1961 S. Meridian St. e 


LATE MODEL MACHINE TOOLS.. 


1940 
1940 


277296" Niles Timesaver 
26"x180" Betts Bridgeford 
18°x72” Cineinnati. 1947 


LATHES, PRODUCTION 


8°x84" Lo-Swing Semi-automatic. 194! 
No. 3A Ledge & Shipley Duomatic. 1942 
No. |FU Foster Fastermatic. 1942 


LATHES, TURRET 


16” Bullard VTL, Spiral Drive. Late 

No. tl Gisholt Saddle Type. Late 

1A Warner & Swasey Saddle type. 194! 

No. 2A Warner & Swasey Saddle Type. 1940 
Ne. 3R Gisholt Universal Saddle Type. 1945 
No. H5 Libby Universal Saddle Type. 1939 
No. 5 Gisholt Universal Ram Type. 1942 

No. 4 Gisholt Universal Ram Type. 1940. 

No. 2M-50 Warner & Swasey Ram Type. 194! 


MILLS, BORING 
No. 41 Lucas Horiz. (941 


MILLS, PRODUCTION 


No. 1-18 Cincinnati 

M-18 Milwaukee. 1943 

No. 08 CINCINNATI Rise and Fall 
8x16 Hanson.Whitney Thread. 1939 


MILLS, TOOL ROOM 


4 Cincinnati Univ. Dial Type 
2 Saimp Vertical New 

2 Saimp Universal. Ne 

3 Saimp Plain & Vertical 
4 Saimp Vertical. New 


PRESSES 


rson 650 Ton Double Action 
168'» Toledo Topele 
166 Toledo Tog 
67 Bliss Consolidated Press 


SHAPERS 


412” Ohie Heavy Duty Univ. 195i 
16", 20°, 24° Gernetti Universal Shaper 


1942 


1940 


New 


Partial Listing — Write for latest stock list 


INDIANAPOLIS Machinery g Supply Co. 


e Indianapolis, Indiana 





Ve RU DIAMOND 


7 TOoOoLs 


@ ALL INDUSTRIES 
e@ BETTER RESULTS 
e@ LOWER COST 

* 


TRY OUR SAME DAY 
RESETTING SERVICE 
$1.00 PER RESET 


RU DIAMOND TOOL 


A 38ST BKLYN. 18 N.Y 


co. 


UL 3.3426 





FOR EVERY 
BUSINESS WANT 
“Think Searchlight First” 








No. 2 W & S Electric Turret Lathe $2950.00 


M2-24 Cinn. Rise 
Machine, 


& Fall Milling 


serial 1B2P1K-316 $8500.00 


No. 6DRE Potter & Johnson 


Auto. Turret Lathe, Ser. 704155 $2900 00 


3 S Gorton Die Sinker & Engraving 


Machine, Serial 11839, 1941 $2750.00 


C. S. MacDONALD, INC. 


EXCELLENT TOOLS at Bargain Price 


1-8 Kent Owen, Hydr. Production Miller 
1942 $ 995.00 


Worthington Duplex Horiz. Air Comp 
655 CFM. 125 HP. Motor, New 
1942 $5700.00 


366’ Monorail Chain Type Conveyor 
Drive Unit, New, 1948 


10KW Induction Brazin 
Auto., Transformer, 
connections, little use 


2500 00 


220 V 
water 


$1950.00 


Unit, 
imer & 


1238 Parker Street, Springfield 9, Mass. 
Telephone 3-9569—7-4040 








Consult us for procurement and disposal 
of all types of 


METAL WORKING EQUIPMENT 
BERNARD A. RICE & CO. 


656 Gordon Terrace, Chicago 13, Ill. 
GRaceland 7-2076 











COPPER PLATING 


Manufacturer has available time for copper 
plating, diluting, and Nital etch work. Quality 
control supervision will guarantee good work 
manship 


CW-9437, AMERICAN MACHINIST 
330 W. 42nd St., New York 36, N. Y. 














AUTOMATICS 


2'4” New Britain, Tooling, 1947 
1%” New Britain, Tooling, 1942 
1” New Britain Tooling 1942 
2%" R-4 National Aeme 1938 


GRINDERS 
72-A-5 HEALD. with 36” Extended Bridge 
& Hydraulic Feed, Like New 
72-A-3 Heald 1.D. 220/440 Used 3 years 
No. | Brown & Sharpe Universal 1942 
Majestic Universal 1947 


Hand 


DRILLS 


Footeburt Horizontal 36” Stroke 1943 
Lemaire Hydraulic 24” Swing 1944 


GIBBS 


MACHINERY COMPANY 
780 HARCOURT, DETKOIT 30, MICH. 
VAlley 2-9435 VAlley 2-8366 


We specialize in gear cutting equipment 
and Automatic Screw Machines. We have 
several active inquiries and are interested 
in your surplus equipment. Send us a list of 
your needs and surplus. We try to make our 
service the best 


GEARS 
No. 3 Barber Colman Hoebbers 1942-1947 
Type A Barber Colman Hobbers 1941 
Type T Garber Colman Hobbers 1942 
12° National Broach Gear Shaver 1646 
6-2-2 Fellows, 16" Hole in Work spid 
645-A-3 Fellows Gear Shaper 1943 
75 Fellows Gear Shaper (94! 
COMPLETE GEAR SHOP. $375,000.00 


ee ee 
TURRET LATHES 

3A Warner & Swasey 6” Hole, Bar Feed 1942 

Libby Turret Lathe 6” Hole in Spid. 1938 

No. 5 Bardons & Oliver Bar Feed 1944 


PRESS 


Triple Action Fast Hydraulle Press 
x 120°, Stroke 42” Late type 


1942 


750 TON HPM, 
BED 60" 
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Index for Mid-November, 1953 


Accessories 
Adhesives 
Advertiser's Index 
Are Welding 
Assembly Machines 
Attachments 


Bibliography of Articles 
Forming and Forging 
Inspection, Heat-Treat, 

Joining, Finishing 
Machine Tools 
Materials, Parts, Materials- 
Handling Equipment 
Tooling and Portable Tools 


Bending 
Boring 
Boxes, Tote 
Brazing 
Broaching 


Carbides 
Cleaning 
Coolants 
Conveyors 
Cutting Tools 


Denham Replacement Method 
Dies 


Forging 
Forming 
Forming, Cold 


Gear Making 
Grinding 


Heat-Treating 

Holding Devices 

Honing 

How to Use the Planbook 


Inspection 

Inventory 
Equipment Analysis 
Equipment Tables 
Geographic Analysis 
Geographic Tables 
Grand Summary 
How the Inventory Was Taken 
Index of Tables 
Industry Analysis 
Industry Tables 
Introduction 
Maintenance Equipment 
National Security 


Training Equipment 


Lapping 
Literature, Manufacturer's Free 
Forming and Forging 
Inspection, Heat-Treat, 
Joining, Finishing 
Machine Tools 
Materials, Parts, Materials- 
Handling Equipment 
Tooling and Portable Tools 


MAPI Formula 
Machine Tools 
Bibliography 
Broaching 
Gear Making 
Grinding, Honing, Lapping 
Manufacturer's Free Literature 
Milling and Profiling 
Modern Machines Can Save A 
Billion A Year 
Planing and Shaping 
Threading 
Turning and Boring 
Materials 
Materials Handling 
Metalworking Facts for 1954 


Milling 
Modern Machines Can Save A 
Billion A Year 


NMTBA Formula 
Norton Replacement Method 


Organic Finishing 


Parts 

Planing 

Plant Services 
Plating 

Portable Tools 
Press Brakes 
Presses 
Prize-Winning Ideas 
Product Index 
Profiling 


Rebuilt Equipment 

Replacement Case Histories 
Replacement Formulas 

Resistance Welding 

Riveting 

Round Table Review 8166, C76, D50, 


Shaping 

Shears 

Soldering 

Special Reports, List of 
Staking 

Statistical Section 


Straightening 


E4 

6 
E7 
17 


D14 


Take the Guesswork Out of Replacement 33 


Threading 
Tooling 

Turning 

Trucks, Industrial 


Wire Stitching 


B23 


Cc 


Bé 


F3 


£7 





PAGE NUMBERS: This 1954 Production Planbook Issue of American 
Machinist contains 722 pages arranged in ten sections. The first two 
sections, carrying numbers only, are at the front of the book, and 
are followed by the eight thumb-indexed letter sections, A through 


H36 


major titles appears at the stort of each section 


H, each of which is numbered separately. The letter denoting the 
section appears prominently with the page number to aid in the 
location of any desired material, and an index to the thumb-indexed 
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next year... 


..-the 1955 production planbook, published 
next mid-November, will again include an economic and 
business forecast, a summary of development, field by field, 
and this year's ready-reference character. But we plan to 
include in it all the nuggets of production information avail- 
able —to make it a quick-reference handbook on what's 
new and economical, taken both from our pages and from 


any other sources we can find, in this country and abroad 


It will be a compilation of the latest thinking in Metal- 


working, theoretical and practical, for your ease in planning 
production. There'll be a feature section too, as our Inventory 
was this year, plus a classified file of ideas that can save 
you time and money. You will have a volume that you'll 
want to keep, with this one, readily available for frequent 
reference before you make each planning decision. 


THE EDITORS 
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